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APPENDIX C ENGINEERING DATA

Cal EXPLANATION OF LOGS OF BORINGS AND TRENCHES

C,1,l BORING AND TRENCH DESIGNATIONS

I Boring and trench designations begin with the initials of the

study area: LD-Lechuguilla Desert. This is followed by a letter

which is an indication of the activity and nominal depth:

I A - Boring, 50 feet (15,2 m)

B - Boring, 100 feet (30s5 m)

I C - Boring, 300 feet (91,4 m)

D - Boring, 1000 feet (304,8 m)

T - Trench, 20 feet (6,1 m)

It is concluded with the number of the boring or the trench

(Example: LD-A-I),

C,I,2 SAMPLE TYPE

Different sampling techniques were used and the symbols are

I explained in the lower left corner of the logo Sample intervals

shown on the A and B boring logs indicate, to scale, the interval

of sample recovery, Due to the constraints of boring log scale,

I sample intervals on the C and D logs are not shown to scale,

CsI3 PERCENT RECOVERY

I The ratio (in percent) of the soil sample recovered in the

sampler to the full penetration of the sampler,

I aI,4 N Value

Penetration resistance, number of blows required to drive the

standard split spoon sampler for the second and third 6 inches

(0,15 m) with a 140 pound (63,5 kg) hammer falling 30 inches

(0,76 m) (ASTM D 1586-67),

!C-1
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C 1 a5 R .
N value greater than 100 blows/foot (100 blows/03 m).

C,1a6 USCS

Unified Soil Classification System (Figure C-_)s

C,1,7 SIEVE ANALYSES

GR - gravel, rock particles that will pass a 3-inch (76 mm)

Sieve and are retained on the Nos 4 (4,75 mm) sieve size,

SA - Sand, soil particles passing the No, 4 (4,75 mm) sieve

size and retained on the Nos 200 (0.075 mm) sieve size,

FI - Fines, silt or clay, soil particles passing the No. 200

(0.075 mm) sieve sizes

L.L - Liquid limit, the water content corresponding to the

arbitrary limit between the liquid and plastic states of

consistency of a soil (ASTM D423-66),

- Plastic limit, the water content corresponding to an

arbitrary limit between the plastic and the semisolid states

of consistency of a soil (ASTM D424-59),

TI - Plasticity index, numerical difference between the

liquid limit and the plastic limit&

NE - In the plasticity index (PI) column, indicates that a

test was performed and the material was found to be non-

plastic.

C,1,18 ELATIONS

Indicated elevations on the logs were estimated from topographic

maps of the study area, within an accuracy of half the contour

interval,

1km aw'um'.mm.C-2
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Cal8 9 TRENCH LOGS

I The following conventional symbols were used:

a well defined contact between units

------- contact between units, approximately located

(within 3 inches; 76 mm)

i II/III///l gradational contact (limits indicated by hatched

I regions

C8I,10 SOIL DESCRIPTION

In the soil descriptions, the following terms are used to

f indicate approximate amounts of secondary materials (percentage

by weight): Trace - 0 to 12 percent; little - 13 to 20 percent;

some - 21 to 35 percent,

j Cli,11 CONSISTENCY

Consistency descriptions of coarse grained soils (GW, GP, GM,

I GC, SW, SP, SM, SC) are as follows:

Consistency N Value (ASTM D1586-67)

Very loose 0 - 4

Loose 4 - 10

Medium Dense 10 - 30

Dense 30 - 50

Very Dense > 50

Consistency descriptions of fine grained soils (ML, CL, OL,

I MH, OH, PT) are presented below:

I
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Shear Strength
Consistency (ksf) (kN/m 2 ) Field Guide

Very Soft 0&25 12 Sample with height equal
to twice the diameter,sags under own weight

Soft 0&25- 12- Can be squeezed between
0&50 24 thumb and forefinger

Firm 0v50- 24- Can be molded easily with
100 48 fingers

Stiff 1800- 48- Can be imprinted with
2,00 96 slight pressure from

fingers

Very Stiff 2a00- 96- Can be imprinted with con-
400 192 siderable pressure from

fingers

! Hard Over Over Cannot be imprinted by
4,00 192 fingers

.C- 1

NNuNm". mm

.-
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I C#2 THE UNIVERSAL TRANSVERSE MERCATOR GRID (UTM) SYSTEM

fThe UTM grid is designed for world use between 800 south

latitude and 840 north latitudes Between those latitudes the

world is divided into areas 60 east-west by 80 north-south,

known as the Grid Zone Designation (GZD), The columns (60

I wide) are identified by the UTM grid zone numbers (1 through 60)

and the rows (80 high) are identified by letters8  Starting

at 800 south and proceeding northerly to 840 north, the rows

are lettered using the letters C through X with the letters I

and 0 omitted,

I
Each 60 by 80 area is divided into 100,000 meter squares

based upon the UTM Grid for the area, and is known as the

100,000 meter square identifications Each column (north-south

I squares) is identified by a letter and each row (east-west

i squares) is identified by a letters Starting at the 1800

meridian and proceeding east along the equator the 100,000 meter

I columns are lettered A through Z omitting the letters I and 0,

The 100,000 meter rows are lettered A through V (I and 0 omitted)

I from south to north, Following the 100,000 meter square identi-

fication are the grid coordinates,

Example: Location of Boring LD-A-1

S11S Locates within 60 x 80 area

11SQG Locates within 100,000 meter square

3 11SQG75 Locates within 10,000 meter square

11SQG7595 Locates within 1,000 meter square

1 9 o
- 11SQG759513 Locates within 100 meter square

311QG75951380 Locates within 10 meter square
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The reader is referred to the "Department of the Army Field

Manual FM-21-26" for further details.

C8231 BLM SUBDIVISION SYSTEM

An example of the BLM subdivision system is as follows:

Location of LD-A-1: LD/9-18-24 adb

c

C-6

-U r
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ACTIVITY NO. UTM BLM SUBDIVISION SYSTEM

iLD-C-1 11SUG77601033 LO/9-17-31 dab

LB-C-2 11SQG64160932 L/9-19-35 cdd

LD-C-3 11S0G68080250 LD/10-18-29 cba

LD-C-4 11S0F74589050

L-C-5 12STL20519081

LO-C-6 11SUG73180554 L/IO-18-14 cda

LO-0-I lISaF71899597

L0-0-2 11SOG75790365 LD/10-17-19 ccc

LD-D-3 11S0F70139285

LD-T-1 11SQG76001370 10,9-18-24 add

LD-T-2 11SOG77451026 L/9-17-31 dba
L-T-3 11SOG78750696 L0/10-17-8 ddd

LD-T-4 11SQG70761235 L/9-18-28 abc

LD-T-5 11S0G73950800 LD/10-18-11 ada

LD-T-8 IISQF79939760

LD-T-7 11S0F79839715

LD-T-8 12STL20509095

L-T-9 12STL18609495

L0-T-10 11S0G76650023

LO-T-11 11SUF71209975

L0-T-12 I1SQF72109072

LD-T-13 11SOF72109592
LD-T-14 11S0F66609721

LD-T-15 11S0G66270010 L0/10-18-31 ccc

L-T-16 11SQG68570300 L/10-18-29 abc

LO-T-17 11SQG68510505 LD/10-18-17 dcc

LO-T-18 11SQG64100350

LD-T-19 11SOG65680980 L0/9-19-36 cac

LO-T-20 !1SQG65650955 L0/9-19-36 cdb

LO-T-21 IISQG58810975 L/9-19-32 cbb

COORDINATES OF ACTIVITIES
PAGE I OF 3

LECHUGUILLA DESERT, ARIZONA

MX SITING INVES7IGATION TASLE

DEPARTMENT OF IHE AIR FORCE - SAMSO C-1

__"_ _ORO NATIONAL, INC.
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ACTIVITY NO. UTM BLM SUBDIVISION SYSTEM

LU-A-! 11SQG75951380 L0/9-18-24 adb

LD-A-2 12STLI8499495

LD-A-3 11SQF81699068

LD-A-4 11SOF76609544

,D-A-5 11SQG73301067 LD/10-18-35 bad

LD-A-6 IISQF72139094

L-A-7 11SQG64140048

LD-A-8 IISQG67450720 LD/10-18-7 dad

LD-A-9 IISQG61840680

LD-A-]O 11SOG68080250 L0/10-18-29 bcd

LD-A-li 11SOG79661383 LD/9-17-21 bcd

LD-A-12 I1SQG73980816 L0/10-18-11 aad

LD-B-1 I1SOF80049705

1 L-B-2 11SOG70851220 L0/9-18-28 abd

L-B-3 11SQG78630692 LD/10-17-17 aaa

LD-B-4 11SQG76890241 L/10-17-30 dca

LO-B-5 IISOD79941242 LD/9-17-28 bdb

L0-B-6 iISQF78199354

LD-B-7 11SUG76810005

LD-B-8 11SUG76810005

SLD-B-9 11SQG76810005

LD-B-i 11SOG69460134 LD/10-18-33 bcb

j LO-B-1i I1SQF66659640
L0-8-12 11SOG64400467

L-B-13 11SUG59810785

LD-B-14 IISQG60701222 LD/9-19-28 bab

LD-B-15 11SOG60701222 LD/9-19-28 bab

LD-B-16 11S0G70870844 LD/10-18-3 ccc

LD-6-17 IIS0G69531236 L0/9-18-29 aac

L0-8-18 IISQG75230010

COORDINATES OF ACTIVITIES
PAGE 2 OF 3

LECHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION TAILE

DEPARTMENT OF THE AIR FORCE - SAMSO C-1

_ _ _ _ _ __-__gRO NATIONAL, INC.



f FN-TR-1 9

ACTIVITY NO. UTM BLM SUBDIVISION SYSTEM

104T-22 IISQG59700774

LD-T-23 IISUGS9800835 10/10-18-4 cdd

I _ _ _ _ _ _ _ _ L NIM
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-i-PERCENT FINER BY WEIGHT

" SAMPLE INTERVAL STANDARD SIEVE OPENING U S STAr

-- _ __BLORS, COBBLES GRAVEL SAI

" FEET METERS 24" 12" Y3 1 3/4" 3/- 4 1 1

LD-A-1 -1 0.5-1.0 0.15-0.30- 100 99 96 86
____S-2 5.8-7.3 1.77-2.22 100 99 93

_______B-3 13.0-13.5 3.96-4.11 __

____S-4 15.0-16.5 4 .57-5.03 __

____ -5 16.5-17.3 5.03-5.27 100

S-7 31.0-32.0 9.45-9.75
_1 S-8 40.0-40.8 12.19-12.44 100
r3-8 9 49.0-50.0 14.94-15.24

LD-A-2 B-1 0.0-0.5 0.0-0.15 100 91 79 62
S-2 5.0-6.4 1.52-1.95

_ _ s-3 10.0-11.1 3.05-3.38
s-4 15.0-15.9 4.57-4.85
s-5 20.0-20.4 6.10-1.48 100 97 87 69

_____S-6 25.0-25.2 7.62-7.68
S-7 30.0-30.2 9.14-9.20 1
S-8 35.0-35.4 10.67-10.79 100 98 84

LD-A-3 B-1 0 0.0-0.15 _ -- 99 97

_____S-2 5.0-5.8 1.52-1.77
___,L s-3 O. 05 .3.05-3,20.
___ B-4 11.0-15.0 3.35-4.57 100 97 92

S-5 1 15.0-16.5 4.57-5.03
S-7 20.0-20.8 6.10-6.34

"* S-8 25.0-26.5 7.62-8.08 100 91 72
S-9 30.0-30.5 9.14-9.30
S-10 35.0-35.7 10.67-10.88 100 98| 93 73

S-ll 40.0-40.7 12.19-12.41 i
I_ S-12 45.0-45.8 13.72-13.96

S-13 50.0-51.0 15.24-15.54 100 7

.D-A-4- H-1 0.0-5.0 0.0-1.52 100 98 89
D-2 5.7-6.2 1.74-1.89 100 99 94
D-3 10.8-11.3 a29-3.44 100 95 83
D-4 15.6-16.1 4.75-4.91 ___ 100 97

D-6 20.5-21.0 6.25-6.40
D-7 25.5-26.0 7.77-7.92 100 98 90
D-8 30.5-31.0 9.30-9.45

I D-9 35.5-36.0 10.82-10.97

D-10 40.5-41.0 12.34-12.50

_ D-11 45.5-46.0 13.87-14.02 1 100 97 93 82
I D-12 50.5-51.0 - 15-39-15.54 

_ A2

I *Indicates that test has been performed and results are included in this appendix.

I

!



FINER BY WEIGHT IN-SITU - COMPACTED

U S STANDARD SIEVE NOCL ATTERBER DRY UNIT $-- MAXIMUM ,
_SIZE() LIMITS USCS 6w D E

SAND SILT OR CLAY WEIGHT SITY -.

/8" 4 10 40 100 200 1.05 .001 LL PL PI (pct) (k9/m3) C2-' ,,, 2 (pci) (kg/n) -- I

99 96 86 62 51 44 2_ 27 19 8 SC 1.9

00 99 93 71 42 29 F NP SM 2.8

___ SM 4.3 .,

-SM 7.7

100 99 97 94 60 30 60 23 37 CH 109.2 1749 13.3 67.5 0.53

_ _ 36 17 19 CL . 5.5

100 98 96 86 18 12 ML 4.7

____SM ____ -_4.8 _____

91 79 62 40 31 21 4 21 NP ISI 0.6

I SM _ 0.6

- - - -I-NP ISM 1.1-

SM 1.0

97 87 69 44 27 19 7 6 lNP SM 1.3

_SM 1.9

_SM 1.0

100 98 84 49 31 24 12 9 Sc 2.8

99 _791 86 75 44 4 3 NP M

__--sc __ ___ 2.2 __

100 97 92 49 34 26 12 8 46 22 24 Sc 3.9
-_ I _ _sc 2.8

I -sc 2.5

1001 91 72 42 24 18 5 3 28 20 8 SC 2.6

I_1-,sc -.

981 9317 01 27 24 15 11 29 19 1o SC 1.9
7- - - -- sc 1.6

_ I__ , _ _L _ 4.7

100 97 83 70 58 15 10 34 20 14 CL 3.4

00 98 89 64 47 32 6 5 NP SM 1.0

100 99 94 75 61 48 10 1 25 19 6 SC/SM 112.4 180( 5.4 29.0 ..
100 95 83 48 27 19 5 3 23 20 3 SM 108.3 173! 7.9 38.2Q o5 . - -

-100 97 81 58 47 15 10 31 18 13 SC 112.5 1801 4.4 23.9 0.5i
Sc 95.2 1525 5.5 19.4 0.76 ____ 2.69

100 98 90 64 43 33 11 7 29 20 9 SC 124.4 199: 3.9 30.0 10.36 -

1 SM 120.0 192; 5.7 38.1 0.40 _ ____

SM 112.6 1801 4.7 25.5 0.50 -

NP SM 112.8 1805_ 4.1 22.6 0.49-

97 93 82 56 35 20 NP L. 118.6 190( 2.3 14.8 10.421-
SM 119.719; 25 65 04

bis appendix.



IN-SITU COMPACTED L _

BERG DRY UNIT =c I . MAXIMUM 0= "" -o

IT SS WEIGHT .2_ DRY DENSITY 7 7_ aCXEUR
-=a w. CC - ~ J UJ

(pcf) (kc/o)i l 4 : (pCi) (kg/ma
3  

",c- .- .,. c, I~ c

9 8 sc 1.9
NP SM 2.8

SM 4.3 ____

sM 1 7.7
I3 37 c 109.2 1749 13.3 67.5 0. 97 *
719 CL 5.5

ML _4.7

SM 4.8

NP I, 0.6
SM 0.6

NP SM 1.1

SM - 1.0 _ __

zip SM 1.3 __

SM 1.9
SM 1.0
SC 2.8

NPSM 0. $

sc 2.5

SC .---2-2
191 sc 3.9 ,.I Isc 2.8

h 1 2.5
2 Sc 8I 2.6 :

li9 I lo sc -I1.9
I sc !1.6.

ML I 4.7120 I1 AC .1fitk.. - 3.4 __ - -

NP SM I _1.0

19 6 SC/SM 112.4 180( 5.4 29.0.__
201 3 SM 108.3 173! 7.9 38.2.56
1I 113 Sc 112.5 180 4.4 23.9 os_

SI sc 95.2 1525 5.5 19.4 0.761 2.69
201 9 Sc 124.4 199: 3.9 30.0 0.36

sM 1 120.0 192: 5.7 38.1 0.40 _

SM 112.6 1804 4.7 25.5 o.5 -

l__ N sM 112.8 180 4.1 22.6 10.49
l NP lS. 118.6 190( 2.3 14 0.42

| |SM 119.71 2.516 041

SUMMARY OF LABORATORY TEST RESULTS
PAGE 1 OF 18

LECHUGUILLA OESERT. ARIZONA

MI SITING INVESTIGATION tA L

DEPARTMENT OF THE AIR FORCE - SAMSO C-2

__-J_lDR NATIONAL. INO.
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PERCENT FINER BY WEIGHT
F- SAMPLE INTERVAL STANDARD SIEVE OPENING U S STANDARD SIEVIca CU --4 OWC

-- _-,BLDRS, COBBLES GRAVEL SAND
-m R FEET METERS 24" 12" 6" 3" 13/4"1 3/8" 4 IO 40 1I

LD-A-5 D-1 5.2-5.7 1.58-1.74
D-3 10.5-11.0 3.20-3.35 1100 98 90 65 44
D-4 15.5-16.0 4.72-4.88
D-5 25.5-26.0 7 .77-7 .92 00 91 8 0Sn-6 30.0-31.5 9,14-9.60 100 8 92 61 -

D-7 35.0-36.5 10,.67-U13.
S-8 40.5-41.0 12.3-..-50
D-9 45.5-46.0 13.87-14.Q2 100 92 88 I8a6 76 SA
n-1 0 50.0-50.5 15.24-15. 39 100 96 91 89 82 46

LD-A-6 D-1 5.5-6.0 1-68-1.83
n-P I S -1 I n 3.20-3.35
B-3 10.0-15.0 3.05-4.57 100 99 88 48
D-4 15.5-16.0 4.72-4.88
D-5 20.5-21.0 6.25-6.40
D-6 25.5-26.0 7.77-7.92 100 99 94 78 42 13
D-7 30.5-31.0 9.30-9.45
S-8 36.5-37.1 11.13-11.31
D-9 40.5-41.0 12.34-12.50 100 96 83 53 4
D-i0 45.5-46.0 13.87-14.02 100 78 51 22 1
D-11 50.5-51.0 15.39-15.54_

LD- -7 D-1 5.0-5.1 1.52-1.55
D-2 10.5-11.0 3.20-3.35 100 97 91 77 39
S-3 16.5-17.5 5.03-5.33 1 1

B-4 10.0-20.0 3.05-6.10 100 99 95 82 35 -

D-6 1 22.0-22.5 6.71-6.86 100 96 85 61 30
S-7 28.0-29.2 8,53-8.90

I_ D-8 32.0-32.5 9.75-9.91 [
D-9 35.5-36.0 10,82-10.97 ___

n-10 41.5-42.0 12.65:12.80 100 88 68 37 _3 D-11 47.0-47.5 14.33-14.48

LD-A-8 D-1 5.0-5.5 1.52-1.68
D-2 10.5-11.0 3.20-3.35 100

_ _ B-3 10.0-15.0 3.05-4.57 100 99 99 96 75

D-4 15.5-16.0 4.72-4.88
D-5 20.5-21.0 6.25-6.40
D-6 -25.5-26.0 -7.77-.9 - 100 --99
D-7 30.0-30.4 9.14-9.27 o 1 0 97

I 0-8 36.0-36.5 10.97-11.13 11
S-9 40.5-41.4 12.34-12.62 1 100 99 97 90 71 

I S-11 46.5-46.9 14.17-14.30 1 1 1 -

*Indicates that test has been performed and results are included in this appendix.

I
I



FINER BY WEI GHT - - IN-SITU COMPACTED

USSTANDARD SIEVE NO. IPARTICLE ATTERBERS DRY UNIT MAXIM!UM
___ -- SIZE (m) LIMITS USCS W T -DRY DENIT .

SAND SILT OR CLAY WEIGHT 2 - DRY DENSITY -- b c.a

/l" 4 1 100 200 .005 .001 LL PL PI 00) (kg'/3 ) (iE3) (kg/Il)
I -sP/sM 122.6 1964 2.9 20.7 0.37

00 98 90 65 44 33 10 5 36 1 17SC -
4SM 113.4 1816 1.7 9.4 .49

00 91 86 78 62 36 9 432 23 9 SC 109.2 1749 6.3 1.3 0.4
S92] 61 -32- 11 SP/SM _1.1

SP/Sm 2.1 -

SP/SM 121.0 1938 2.2 14.8 ).39
88 86 76 57 30 7 5 NP SM 103.2 1653 5.5 24.3 .60 2.65

91 89 82 46 22 11 4 3 NP SP/SM 135.0 2162 1.3 14.5 .25

Sc 91.9 1472 2.8 8.9 .83
SC- 116.5 1866 4.4 2 As _-45

00 99 88 48 32 27 16 11 41 20 21 SC 132.0 2114 .2
!is -3C 12.0 1794 6.5 34 9 ,0

i___ 8_c 115.5 1850 3.2 18.6 .46-
99 94 78 42 30 22 9 6 68 29 39 SC 115.3 1847 4,9 28.4 .46

S 120.2 1925 3.4 22.9 .40I SC 1.3
00 96 83 53 42 33 15 11 40 18 22 sc 115.6 1852 6.8 41.7 0.43 _2.-

00 78 51 22 12 9 136 26 10 Sw/SM 117.8 1887 7.2 A 0.4-
ISr i05.3J 1687 4.6 208 .6

sSW/sm 0.4 __ __
97 91 77 39 22 13 NP SM 117.8 1887 0.9 6.1_0.39 - 2.6

sw/sM 0.4 ! l
99 S15 92 35 16 9 - NP SW/SM I_|

96 85 61 30 15 9 4 3 SW/SM 131.5 2106 0.5 5.0 0.28 | |

SW/SM o 0.41 l 1
__1 1 sw/sM 105.6 1692 0.5 2.3 0.60

00 88 68 37 22 1 - SW/SM 116.6 1868 3.9 23.8 0.451
o 8- - M --116,8 1871 0.6 3.4 0.44 -

--- - SM 121.0 1938 1.2 8.1 0.39-
- -_ - - - - ~-- - ii i - - _ _ _ _

SC| 1- 100.7 1613 5.5 22.1 0.672
1100 94 48 17 11 139 21 18 , 104.2 1669 8.2 37.8 0-57 2.6

99 99 96 75 51 34 14 932 1 11 sc . 5.9
S- _ - - sM 107.0 1714 2.7 12.9 0.57

SIS sM 109.5 1754 3.0 15.2 0.54 .- -
100 99 75 51 9 7 NP ML 121.0 1938 7.4 50.9 0.40 |
100 97 84 40 7 4 NPSM 2.5 1 -

SM 125.9 2017 4.8 38.3 0.34 2.7]
99 97 90 71 46 32 9 - NP SM 1.6 _ _

aapd2.7

La appendix.



____ I N-S TU COMPACTED
ATTER E U C$ DRY UNIT N MAXIMUM L 3. -" I z R R C A

WEIGHT - DRY DENSITY M ,..Z; ,7.: C-

- - "--."-~ = m
PL Pi (pcf) (ka/* 3 c I pc) (k/.3) C. 1,1D cm I

SPISM 122.6 1964 2.9 20.7 ).37

_ _SM 113.4 1816 1.7 9.4 ).49
9 SC 109.2 1749 6.3 31.3 .54 --

sPSM 1.1
- ssM 2.1
* SP/SM 121.0 1938 2.2 14.8 b.39

NP SM 103.2 1653 5.5 24.3 b.60 1 2.65
NP SP/SM 135.0 2162 1.3 14.5 .25

I I sc 91.9 1472 2.8 8.9D.831 S 1. 18661 4.4 26.6 ).45 -

1 201 21 -C 1 132.0 2114 -.2

I - |3121-J 1794 6.5 34.9 .50 -

I SC 115.5 1850 3.2 18.6 .46
29 39 SC 115.3 1847 4.9 28.4 i
- ! | IC 120.2 1925 3.4 22.9 .4-
I Isc 1.3

I 221sC 115-6 1852 6.8 41.7 .2
_ 26 10s,/sN 117.8 1887 2.2 13.7 -.43

~S105-13 187 4.6__

,___ _. ____ 0.4-._ -_ -,._ _ o .4 -- -

- I! lS . 117.8 1887 0.9 6.1 0.19- 2.62

sw/sM 0.4
NP SW/SM

l-a- w 
-- -sm -

-. -f- - SW/SM 131.5 2106 0.5 5.0 0.28-| ] SW/SM 0.4

Ssw/s 105.6 1692 0.5 2.3 0.60 .-- -

___ SW/SM 116.6 1868 3.9 23.8 0.45 -

! i S 116.8 18-71 0.6 3,4 0.44 I
SSM 121.0 1938 1.2 8.1 0.39 - - -

- *Ec 100.7 1613 5.5 22.1 0.67 -

21 18 SC 104.2 1669 8.2 37.8 0.57 - - 2.62.- .

21 11 Sc _ . 5.9 I -

S _ SM 107.0 1714 2.7 12.9 0.57-
SM 109.5 1754 3.0 15.2 0.54

7 NP ML 121.0 1938 7.4 50.9 0.40 - -

I NP sM 2.5 --- sM 125.9 2017 4.8 38.3 0.34 2.70
NP sM 1.6 - -

S- - 2.7 1 - - -- -- I

SUMMARY OF LABORATORY TEST RESULTS
PAGE 2 OF 18

LECHUGUILLA DESERT, ARIZONA
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n-TIs

PERCENT FINER BY WEIGHT

- m SAMPLE INTERVAL STANDARD SIEVE OPENING U S STANDARD SIEVE

-- =_ BLDRL,] CODILES GRAVEL SAND
d 2C FEET METERS 24" 12" 6" 3" I4" 3/4"13/-" 4 10 40 10

LD-- a__ S-12 5010-50,8 1,5.24-15.48 __ [

LD-A-9 B-1 0.5-1.5 0.15-0.46 100 99 90 64 26
___ S-2 5.0-6.0 1.52-1.83 J l
___

-  A-3 5.0-10.0 1.52-3.05 _00 97 79 J 39 1-
lS-4 1 10 . 0-11.0 3,05-3.35 ioS-5 15.0-16.3 4 5-4.97I 1

s-6 20.0-21.2 6A- --6.- .100t .35. .38 1
s-7 25.0-26.1 7.62-7.96 -

S-a 30.0-30.3 9.14-9.24 _

S-9 35.0-36.0 10.67-10.97 100 97 91 74 41.A12
1__ 10 37.0-37.5 11.28-11.43 -

S-l 40.5-41.0 12.34-12.50 _

S-12 45.0-45.9 13.72-13.99 _ _

D-13 50.1-50.5 15.27-15.39 100 82 74 64 51 29 17

LD-A- 10 D-1 5.5-6.0 1.68-I.83--
B-2 5.0-10.0 _152-3.05 100 97 89 162D-3 10.5-11.0 -320-3.35 100 99 88 59 4¢

Q-4 15.5-16.0 4,72-4.88 
4

D-5 0 ,5 1 -D0 6 25-6 40 - 100 -3 - 66 -- n

ID-6 25.5-26.0 7.77-7.921
Q-7 30.5-31.0 9.30-9.45 _ _

D-8 35.5-36.0 10.82-10.97 100 99 92 66 47
___ D-9 40.5-41.0 12.34-12.50 ___

D-10 45.5-46.0 13.87-14.02 ___

D-11 50.5-51.0 15.39-15.54 100 97 92 70 S

LD-A-11 B-1 0.0-0.5 0.-0.15 100 98 88 74 48 37
s-2 6.5-8.0 1.98-2.44 100 96 94 90 66 4
D-3 10.0-10.5 3.05-3.20

___ S-4 16.5-17.5 5.03-5.33 100 99

S-5 21.5-21.8 6.55-6.64
S-7 31.5-32.5 9.60-9.91 100 96 6
S-8 40.5-40.8 12.34-12.44

LD-A-12 D-1 5.5-6.0 1.68-1.83D-2 10.5-11. 0 320-3.35 100 99 95 81 6

B-1 6.0-13.5 1,83-4.11 -09- 96 69 5
B-4 15.0-15.1 4.57-4.60

__D-5 20.0-20.3 6.10-6.19 100 98 75 5
I B6 30.0-30.1 914-9.17 l [

S-7 40.0-41.3 12.19-12.59 1 1100o I
*Indicates that test haa been performed and results are included in this appendiz.
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RCENT FINER BY WEIGHT IN-SITU COMPACTED

.S U S STANDARD SIEVE NO. ARTICLE ATTERBERG DRY UNIT mAXIMUM
_ SIZE (mm) LIMITS USCS WG D DSEL SAND SILT OR CLAY LUWEIGHT C E_ DRY DENSITY 

3/4" 3/8" 4 10 40 100 200 .005 .001 LL PL PI (pcf) (k2/m 3) ' (pcf) (O/BI)N
sM 3.3

100 99 90 64 26 7 3 SP

_1 97 379 9 -18L - - NP AM _

_M 1.5SM 0.4

97 91 74 41 23 _L5SM 1.8 _

Sk/SM 113.9 1825 4.8 26.9 D.48
NP SW/SM 1.8

SM 1.4
82 74 64 51 29 17 13 NP SM 3.3

iSC 112.4 1800 5.7 30.9 P.50

1100 97 89 62 47 38 16 10 47 20 27 SC I
1100 99 88 59 40 34 14 7 36 22 14 SC 112.3 1799 4.2 22.8 .50

1 _1 1__ Sc 117.6 1884 4.3 28.3 .41
100 93 66 39 26 8 7 .P SM 119.5 1914 2.4 1. 4 !0.41

SM 119.6 1916 4.2 29.1 .38
___SM AI2S17.8 1887 -5-1 33 __4

100 99 92 66 47 36 7 4 NP SM 123.9 1985 3.2 24.2 .36
- -l - j. 107.4 1720 5.2 25.7 b.54

I ISM 114.9 1841 4.6 27.7 ).44
100 1 97 92 70 52 38 11 7 24 21 3 SM 115.7 1853 4.0 24.9 .43

[100 98 88 74 48 37 30 __NP. SM 0.4 _ _

100 96 94 90 66 45 28 8 5 NP1 .91-I sm o.5
100 9 9 96 87 46 23 14 -SM 0.6

SM 0.5
1 _ 100 96 66 19 SM 1.6

_~_ _ SM s0.8

Sc 122.3 1959 3.7 26.7 ).38
100 99 95 81 64 41 13 1 27 19 8 Sc 108.4 1736 3.4 16.8 D.54

100 96 69 54 46 20 328 3 2 16 12 SC
-I I - _ - Sc _ _

100 98 75 58 37 14 11 32 20 12 S 118.31 1895 .6 -1.

100 84 30 8 7 SM 1.8

this appendix.



- IN-SITU COMPACTED - - -

TTERDERS DRY UNIT " mum a% I- -- ' I A X I N U 3-, . = - -, = 'I.- La I -- _-j- -- " g
LIMITS USCS WEIGHT 'DRY DENSITY _ = r ,.

-- .- J - 1.
p ca r¢-c

cm 9 -c
PLTPI (pe , M ' -2o (P(p) (k3/,. m . = U , S

[ I s.3.3
sCa

!p m, 1 os

LI I .!qm 0.6 .-__ i -- - -s,,-s. 1.7

Jsm 0.5
J g m 0.4

- _ - -- - - - -.8

S - S/LM 113.9 1825 4.8 26.9 ).48
I ! SW/SM _ _ _ 1.8

SM . 1.4
NP SM 3.3 i

i sc 112.4 1800 5.7 30.9 0.50 •
20 27 SC I
22 14 SC 112.3 1799 4.2 22.8 .50 *

t SC 117.6 1884 4.3 28.3 .41 *
jNN SM 119 5 1914 2. 18 .4 __.4_ *

sM 119.6 1916 4.2 29.1 .38
-m -x ,.S UB. .1887 S-L13A

NP| SM 123.9 1985 3.2 24.2 .36 2.70
! I - M 107.4 1720 5.2 25.7 ).54

I SM 114.9 1841 4.6 27.7 ).44
k 2 31 SM 115.7 1853 4.0 24.9 ).43

___- s _ 0.4NP Ms 1.9

___ 0.65 - -1 Ism o.6
SM 0.5__ ___ __

sM 1.6
M _s__ 0.8

sc 122.3 1959 3.7 26.7 0.38
19 8i sc 108.4 1736 3.4 16.8 0.54 _ 2.68-
S16 121 SC I--

sc I 3.1 -2 20 o 1 2| sc 1183L i , 3.6 123.1 .41
I 1 1.81 Ism I -A8

SUMMARY OF LABORATORY TEST RESULTS
PAGE 3 OF 18

LECHUGUILLA DESERT, ARIZONA
MI SITING INVESTIGATION TAIL9

DEPARIMENI OF THE AIR FORCE - SAMSOI C-2

I_ " GO NATIONAL. INC.
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PERCENT FINER BY WEIGHT

SAMPLE INTERVAL STANDARD SIEVE OPENING U S STANDARD SIt

_ _ _ _ _ _BLORS. COBBLES GRAVEL SAND

~ FEET METERS 24" , 6" 3" 3/4" 3/8" 4 1 401
LD-A-12 S-8 50.0-51.1 15.24-15.58

LD-B-1 P-1 5.0-5.6 1.52-1.71- _ --

_ P-2_ 10.0-10.6 3.05-3.23 i - - 100 611
"I!P-3 I.-15-1.6 i4,57-4.75 100 - - 1 97 86 61. -

_ P-3 15.6-16.1 4.75-4.91 I I I - __

_ P-4 20.0-20.6 6.10-6.28 I - - -_-

_______ P-4 20.6-21.2 6.28-6.16 -I - - - -

P-4- 21.2-21.8 6.46-6.64 - - 99 I96 1 I 45

I P-5 30.0-30.6 9.14-9.33 _100 96 81 54_
P-5 30.6-31.7 9.33-9.66 - - -J-

IP-_ I 40.0-42.0 12.19-12.80 [ I • __1 i
P P-7 50.3-50.8 15.24-15.48 100 96 87 70 41 _

P-8 60.0-61.4 18.29-187- - _ - -

!_r-91 70.3-70.5 21.34-21-4 - - - -

P-1 80.0-80.6 24-18-24.57| - - ] 99 88] 70 -I P-1 1 80-6-81-2 1 24 57-24.751 A I -
P-1 90.0-91.1 27.43-27.77 1 97 88 76 1.3

IP,- 12 j no-on I 30.48-30.57 ____I I 1
_ P-14 125.3-126.1 38.10-38.44 100 86 86 83 76 5611

LD-B-2 D-2 5.0-6.5 1.52-1.98 __ __100 98 70 12

D D-3 10.3-11.0 3.20-3.35 1___100 85

I s-4I 16.5-18. i- 5-03-5.4 - -

S-5 21.3-23.0 6.55-7.0I I_-
s-6 30.0-31.5 9.14-9.60 100 99 92_ 75 25

q-7 I 40.-41.5 I12.19-12.65 - - | - - -

S-8 50.0-51.5 15.24-15.70
S-9 60.0-61.5 18.29-18.75I i _ _

S-10 70.0-71.5 21.34-21.79 100 98 93 79 351

__ s-1_ 80.0-81.5 24.38-24.84 I
Is-12 90.0-91.5 27.43-27.89 100 99

_____D-13 100.0-101.0 30.48-30.78 .100 97

LD-B-3 Q-2- 5.0-6.0 1,5--1 - 100 96 87 43

______ S-3 11.0-12.5 3.20-3.81 -- _

s-4 15.0-16.5 4.57-5.03 1-- 1 90 85 81 72 39 1
-5 S-s 20.0-20.2 6,10-.16.--

_____S-6 30.0-30.1 9.14-9.17
____ __ ___ _ ____ __I_____S___ -7 40.0-40.4 12.19-12.31 100 97 190 60

S___ -10 50.0-50.3 15.24-15.33L
S S-13 60.0-60.2 18.29-18.35 -9

B-14 1 60.0-65.0 1-.29--- - -

*Indicates that test has been performed and results are included in this appendix.
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CENT FINER BY WEIGHT IN-SITU COMPACTED

U S STANDARD SIEVE NO. SIZCLE ATTERBERG DRY UNIT MAXIMUM W i

L - SAND SILT OR CLAY LWEIGHT _ a DRY DENSITY

/4" 3/8" 4 10 40 100 200 .005 .001 IL PL P (pcf) (kg/ni
3 ) 2" (pci) (k/r) 9m

SM ___1__ ,__7 __

34 21 13 sC 124.6 1996 5.9 45.2 _.35

100 61 43 32 10 6 28 18 11 SC. 9.5 1914 6.3 41. __4-

100 97 86 61 47 35 11 6 23 17 6 SC/SM 119.0 1906 11.1 75.5 39
S _c/SM 126.9 2031.& .i 6 5 . 7  .33

1 1_sc 117.0 1874 9.1 55.8 .44,

-- 31 20 11 SC 107. 28 1 .2 . o.5_
00 99 96 81 45 30 23 - NP sM 115.2 1845 9.1 53.1 .46

100 96 81 54 36 27 27 21 6 SC/SM 115.4 1849 9.9 67.6 .4-
1_1___SC/SM 117.9 1889 11.4 72.0 .43

SC/SM 121.8 1951 9.0 63-7
00 96 87 70 41 29 22 - 38 20 18 SC 117.0 1874 11.4 -70.0 .44

SC 118.5 1898 8. 54. .42
SC 120.1 1924 10.2 68.2 .40

100- 99 88 70 54 43 12 7 27 19 8 SC 113.1 1812 9.5 71.7 _.36

SC 123.7 1981 7.2 53.9 .36
97 88 76 53 38 29 5 31 23 8 SC 116.9 1873 10.8 66.0 D.44

I _ _ Rock 7.6

86 86 83 76 56 37 26 1 0 Rock 125.2 2006 8.0

io0 98 70 12 6 4 SP 0.3
100 85 18 8 - - - sPIsM 103.7 1661 1.0 4.3 0.63[m 1 0.5

_L__SM 0.8
0oo 99 92 75 25 9 6 SW/SM 0.2 -

__ Sw/SM 1.1
1_Isw/sM 0. 2I |sw/sm 0.3

000 1 98 93 79 35 15 11 SW/SM 0.4 -

100 99 99 97 38 23 15 CL 3.8 -

i _-_-100 97 95 90 46 26 40 17 23 CL 116.8 1871 14.7 89.8 a31

100 96 87 43 14 7 SW/SM 9.4
SW/SM 1.1

0 85 81 2 39 _2 J 4 _ SM 0.9
I SM 0.3

__ SM 0.6
1100 97 90 60 36 26 SM 1.1

I isM o1.64
190.. 97 79 55 43 12 7 SM 0.8

! ISM 1.2

this appendix.



___ IN-S ITU -COMPACTEDCcERBER G ..., 25"c, -
EADRY DAUNIT 2MAXIMUM !t

$-- "j 2 -
LIMITS USCS WIHDRY U a2 DRUDENSITY Z -. r C

al.- " .a ui
PL PI (pcf) (k/m3) CC ' (pcf) (kivm

3
) o C4 a 4m c-

SM 1.7

21 13 SC 124.6 1996 5.9 452 .--
18 10 SC 119. 1914 6.3 41.16.- -

17I 6 SC/sM 119.0 1906 11.1 75.5 .,39 2.65 -

- SC/SM 126.9. 20I R-o 65.7 .33
SC 117.0 1874 9.1 55.8 .44 -

20 11 Sc 102-9 172A 10. 526 __-

I NP SM 115.2 1845 9.1 53.1 .46_ *
21 6 SC/SM 115.4 1849 9.9 67.6 -.4- *-

SC/SM 117.9 1889 11.4 72.0 .43
sc/sm 12.8 1951 9-0 63.7 -3_

20 11 sc 117.0 1874 11.4 7oo 0_-
sc 118.5 1898 8.5 54. _-4-

sc 120.1 1924 10.2 68.2 .40
9 8 SC 113.1 1812 9.5 71.7 D.6 *

sc 123.7 1981 7.2 53.9 .36
1 sc 116.9 1873 10.8 66.0 .A4

Rock 7.6
Rock 125.2 2006 8.0

Ip • 0.3
SP/sM 103.7 1661 1.0 4.3 0.63 1 1
sM 0.5 .! _______.*____Im 1 0.8

I SW/SM 0.2
l i sw/sm 0.3
I ] sw/sm 0.42
I 1 sw/sm 0.3
[ SW/SM O.__Q -3

23 15 CL _ 3.8__-
17 23 CL 116.8 1871 14.7 88 .43 _ _ 2.67

sy/sM 9.4
SW/SM 1.1
SM S__0.9
sM 0.3-
sm _ 0.6 __ _ _

SM 1.1
sM __ 1.6

I s 0.8
I S - 1.2

SUMMARY OF LABORATORY TEST RESUI.TS
PAGE 4 OF 10

LECHUGUILLA DESERT. AlIZONA

MX SITING INVESTIGATION TABIL!

DEPARTMENT OF THE AIR FORCE - SAuSO J C-2

-- _S_ORD NATIONAL. INO.
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I FN-T u-1 g

1 PERCENT FINER BY WEIGHT

SAMPLE INTERVAL STANDARD SIEVE OPENING U S STANDARD SI

I__,--,,_ DBLORS, COBBLES GRAVEL SAND
FEET METERS 24" 12" ' 3" 1J" 3/4" 3/6" 4 1O 40

LD-B-3 S-16 70.0-70.2 21.34-21.40

LD-B-4 B-1 0.0-5.0 0.0-1.52 100 92 74 35
S-1 5.0 6.5 1.52-1.98
B-2 5.0-10.0 1.52-3.05 1i100 98 i2 76 38

-3 10.0-11.5 3.05-3.51
S-5 15.0-16.5 4.57-5.03 100 98 90 74 34

q-R 20.0-20.2 6.10-6.16
S-9 30.0-30.2 9.14-9.20 100 94 91 85 53
S-10O 40.0-40.4 12. 123S-11 50.0-50.3 15.24-15.33

S-12 60.0-60.4 18.29-18.41

S-13 70.0-70.4 21,34-21.46
S-14 80.0-80.3 24.38-24.48

_ _ S-15 90.0-90.2 27.43-27.49

S-16 100.0-100.3 30.48-30.57 100 86 74 61 33

*LD-B-5 B-1 0.0-5.0 0.0-1.52 100 92 77 48
s-2 6.0-7.5 1.83-2.29
S-3 10.0-10.5 3.05-3.20
B-4 10,.0-50 3.54 .5 7 100 99 88 78 61

S-5 . 15.0-15.5 4.57-4.72
s-6 20.0-20.2 6.10-6.16 1_L
S-7 30.0-30.2 9.14-9.20 1.

s-8 40.0-40.2 12.19-12.25 100 98 96 83 51

__ i1S-9 55.0-55.2 16,76-16.82
S-10 75.0-75.3 22.86-22.95 100 95 61

S-1 100.0-100,1.30.48-30.51

I D- B-1 0.0-5.0 Q.0-1,52 100 98 92 72
5.0-6.0 1,52-1.83 0 9 87

S-3 10.0-10.7 305-3.2 6
B-4 10.0-15.0 3.05-4.57 100 98 89 64,
S-5 15.0-15.8 4.57-4.82 - ------ --- __96

S-6 20.0-21.2 6.10-6.46 100 99 96 8 1

I_ s-7 30.0-31.5 9.14-9.60
s-8 40.0-41.5 12.19-12.65 0 99 97 85 3
S-9 50.0-51.5 15.24-15.70i

I_ S-10 60.0-60.8 18.29-18.53
S-11 70.0-71.5 21.34-21.79 100 97 87 52

S-12 80.0-80.8 24.38-24.63
S-13 90.0-91.5 27.43-27.89 100 99 96 83 37

- S-14 100.0-100.91 30.48-30.75 - 1 1I*Indicates that test has been performed and results are included in this appendix.
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HER BY WEIGHT IN-SITU COMPACTED

USSTANDARD SIEVE 0O. SIEATRESDRY UNIT MAXIMUM qSZ(m) LIMITS Uscs WEGH = MAX R DNITYM 2~

S A N D S I L T O R C L A Y W E I G H T I ; t, .D R Y D E N S I T Y

4 10 40 I O 200 .005 1.001 LL PL PI (p r) (ki//m3  s |4 ' (PCf) (kg/@
3) ,

[ I I ! ism 0.9 1

9 2 7 4 3 5 2 1 1 5 _ 1SM _ .
- ol I A-_m 0- 6 ---

92 76 381 23 17 NP I sm
I __ I sM 0.7

90 74 34 17 11 sws 0.4 __

,_ _ _ SM 0.7 _
91 85 53 30 211 SM 0.8

___ s_ 0.7 " '

m 

,. 

6 

.,I

qm 
0.6

..-.-. 
- _ _ M ,_ 0._ __ .

.S M _ 0 .4
sM I 0.7 " "

_ _ s M : 1 .1
6 74 61 33 19 13 , SM 0.9 •

9 2 7 7 4 8 2 2 1 3 1 _ _ _ N P S M i -_-
_ _ _ _ _ SM _ 0 .6 _- J - sJ _ e -z -s -_-____ SM__ _ 
.... .- 

__
8 8 7 8 6 3 9 2 7 7 - 4 N P S H ....-.

_ _1_ _I_ _ 1 .3

SM _ 0.5 _ -

I_ _ sM , 0 .7 -
9 96 83 51 35 24 1 8s - sM __ • 0.5 _

__:SM _ 0.4 . -
100 95 61 40 27 - SM , 0.5 .

, _ _ -,SM 0.4 . -

10 98 92 72 48 36 6 4 NP s A -

_ 100 99 87 73 58 20 14 26 17 9 CL 2.2 -

53 27 26 Sc : 3.6-
o0 98 89 64 48 39 16 11 46 23 23 _ 128.8___o6
0 9 9 9 6 6 8 5 3 4 5 1 2 6 3 0 1 6 14 S C 2 . 1 - - -

_ _ : SM , 2.4 . -
99 97 85 53 36 28 10 7 34 181 6 Sc 1 1.2 -- - -0- - _ s M _ 1 .0 .

S: S M 1 .2
00 97 87 52 31 191 6 5 _ _NP SM _ 1.3 - - -

-I__ I_ SM I_ __ II_ 1. 7' 1 _ _ -

99 96 83 37 14 7 SW/SM

I appendix.
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FN-TIR-1 I

PERCENT FINER BY WElB

a SAMPLE INTERVAL STANDARD SIEVE OPENING U S

__ _ BLORS. COBBLES GRAVEL
__ FEET METERS 24" 12" 6" 3" I"3/4" 3/8" 4

LD-B-7 D-1 5.5-6.0 1.68-1.83 100 -

D-2 10.5-11.0 3.20-3.35
B-3 10.0-15.0 3.05-4.57 100 98 I
D-4 15.5-16.0 4.72-4.88

-5 20.6-21.0 6,25-6.40 100 95
SD-6 30.5-31.0 9,30-9.45

D-7 40.5-41.0 12,34-12.50I " ~D-8 50.5-51.0 159-.4

D-9 60.5-61.0 18.44-18.59 100 99i
n-10 70.1-70.6 -21.37-21.52

D-11 90.0-90.2 27.43-27.49 100 99 1
D-12 100.5-101.0 30.63-30.78

LD-B-8 S-I 5.0-6.0 1.52-1.83 100 92
S-2 10.0-11.0 3.05-3.35
S-3 15.0-16.5 4.57-5.03
S-4 20.0-21.5 6.10-6.55
s-5 30.0-30.5 9.14-9.30 100 gi

m -_ S-6 40.0-40.8 - 12,19-12,4-
.____ -7 50.0-50.3 15,24-15.33

_ S-8 60.0-60.3- 18.29-18.38
*jS9. 70.0-71.0 21.34-21.64
S-10 80.0-81.2 24.38-24.75
S-l 90.0-91.3 27.43-27.83

__ S-12 100.0-101.3 30.48-30.88 100

LD-B-9 D-1 5.5-6.0 1.68-1.83
D-2 10.5-10.9 3.20-3.32
D-3 15.5-16.0 4.72-4.88 100 98
D-4 20.5-21.0 6.25-6.40 100 98 94
D-5 30.5-31.0 9.30-9.45
n-9 40.5-41.0 12.34-12.50 100 99 96

D-7 50.5-51.0 15.39-15.54 100 98 91
n- 18 60-5-61.0 18.44-18.59- 1 - -7_
D-9 70-5-71.0 21.49-21.64 -001 98 95
n-10 80.5-81.0 24.54-24.69
D-11 90.5-91.0 27.58-27.74
D-12 100.5-101.0 30,63-30.78

LD-B-10 D-1 5.2-5.7 1.58-1.74 - -ooj s
D-2 0.5-1.0 3,20-3.35

_ _ B-3 10.0-15.0 3.10-4.57 100 97 -

D-4 - 15.5-16.0 1 .72-4.88 100 98

*Indicates that test has been performed and results are included in this appendi
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ENT FINER BY WEIGHT ICE ATTERBERS IN-SITUO COMPACTED

US STANDARD SIEVE NO. SIZE )U DRY UNIT V1.- , MAXIU l - -"

SAND SILT OR CLAY -WEIGHT 
ce DRY DENSITY L 

3/" 4 1D 40 100 200 .005 .001 LLIPL P (PCI) (I,|/,, , (pc") .(kg/r) "

100 95 72 56 46 17 2 30 20 10 Sc 112.7 1805 4.6 25.3 0.49 J - -

- - f f2i9- 9 sc 116.0 1858 4.1 24.7 0_45
1001 98 89 64 43 29 10 827 22 .s . 1 1 1_1 !l ! l _ 120.c 1922 3.7 j25.7i 0.38]

1 100 95 771 4!23 1: p 121-4 1945 2.215.5.
- - i- - - sc 109.6 1756 5.1 26.510.51 _ _ 1

,C 12.S 82 5.1 27.40.501 1__
- - - - - -115.6 - - 18.810.46

1001 99 90 56 32 22 8 4 33 20 13 SC 122.6 1964 4.3 31.9 0.36

1 - 36 28 8 SM/SC 122.8 1967 2.5 18.0 0.37
100 99 96 79 30 8 - SP/SH 97.5 1562 1.7. 6.2.0.73 IS P/sH, 1050 16821 3.2 J15.4 0].55l1

100 92 80 53 38 29 436 25 11 sM-- 3.2 _ - i
-- -- -- -- - - 201 9 SC _ _3.9 -,-

__ __ __ - sM/SC. __ 2.0 _ _

__ __ - sM/SC. __ 1.5 _ _

100 92 70 51 31 9 4 31 23 8 ___ 2.6 S_ __I I

-- ~~ __ ___sM/SC. __ 2.9 _

I _sM/sc , 1.4 _ __ ! !___
...... __- ___- - sc _1.4 , ____!

- - - -- - - - - - - - - - - - -.m 0.5 _ __ _ __ _

__ SM/S'_c 1.3 __I

100 98 36 7 - -SP/SM _ , 0.7 . __i 1- 1
100 97 92 74 29 NP SM 2.4 I _ 1!

_-- Sc 107.7 1725 3.9 18.5 0.57
__lSc 119.3 1911 4.8 31.3 0.41 _ i

100 98 91 64 45 31 10 7 23 19 4 SM/Sc 116.8 1873 3.2 19.3 0.45 . II
00 98 94 77 42 24 16 4 3 NP SM/SC .JJ5-2 J.B45 2...L NJ~QQ

" _ SCC 110.3 1767 5.5 28.0 0.53,
00, 99 96 82 51 34 20 6 4 25 20 5 LS_- 115.2 184 3.3 20.3 0.44 ___

0 98] 91 78 . 46 28. 19 5 3 NP S-M 124.4 1993 Q 3.0 Q22.8 .35 _

[ 37 24 13 qr 1153 1$47 4a 302 20.44, QA
_n e 95, 7i 48 25 14 4 2 NP SkM 116.0 185 3.1 19.00.43

- - - -'_. SM/SC 112.5 1802 3.8 20.7 0.50 _ J J
100 88 35 7 SP/S 107.3 1719 1.9 9.6 0.54 , -

00 SX 102.9 1648 5.1 21.6 0.64 . - -

1 - 100 86 52 31 27 16 9 32 17 15 SC 113.6 1820 4.3 23.8 0.48 ,]-- !c L ,S 102.7, 1645 4.7 119.81. _ [

-100 97 87 57 42032 10 I321 3.15.s 3. 8 . _ -J

100 98 80 43 27 20 7 5 2213 S 119.2 190 3.3 21.30.4 - - -1

In this appendix.



IN-SITU COMPACTED -

IETS UDRY UNIT ,MAXIMUM m ,- aC WEIGHT D DRY DENSITY ** _,.

* __.a.M amu

PL I PI (.c!) (kg/m) - 0 (0cf) 03) w Ca
20 1 10 SC 112.7 1805 4.6 25.3 •0.4-
19 9 s 116.0 1858 4.1 24.7 -,4 •22 5 s rSC 120.0 1922 3.7 25.70.38

NPSM 1 -4 194 2.2 19. _

- -9.6 175 5.1 26.5 0.51
-SM/SC. 12.5i1802 5.1 27.4 0.50

- -SNLs 115.6 2 3.2 18.8 0.46
20 [13 s 122.6 1964 4.3 31.9 0.36 2.67
28 ls 122.8 1967 2.5 18.0 0.37_
S p/sm 97. 5 1562 1.7 6.2 0.73

s/s 105.0 168: .2 15.40 1

25I 11 sm ___-- 3.2
Sc20 9 ISC 3.9 -

___ r 2.0
SMS I c 1.5123 8 sc 2.6

IsmSc 2.9
S SM/sc 1.4

• _sc 1.4
NP _M 0.5

iSM/SC 1.3
SP/SM 0.7 ._

NP SM 2.4 -

SC 107.7 1725 3.9 18.5 0.57
SC 119.3 1911 4.8 31.3 0.41

19 4 SM/SC 116.8 1871 3.2 19.3 0.45*
LA NP SM/SC 115-2 184_ 2-1 12.0 -

SC 110.3 1767 5.5 28.0 0.53
20 5 S15.2 184 3.3 20.310.44

NP M 124-4 1993 3.0 22.8.0--5
- 24 13 Sr -1. 2 -4,9 30-2 ,.DA4

__NP I sf n6.0 1858 - . Q1A -9.0 - -SM/SC 112.5 1802 3.8 20.7 0.50
SP/Sm 107.3 1719 1.9 9.6 0.54 2.64

- SM 102.9 1648 5.1 21.6 0.641

-7 5 sc 113.6 1820 4.3 23.8 0.4 -*-

E- sc 102.7 164 4.7 19.8 0.6!2 5sc - 3.3 i
5J 22 3Sc 119.2 1909 3.3 21.31.1 .!

SUMMARY OF LABORATORY TEST RESULTS
PAGE 6 OF 18
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j FN-TR-1 Ui

F' PERCENT FINER BY WEI

,a SAMPLE INTERVAL STANDARD SIEVE OPENING U S

_ ___ "BLORS, COBBLES GRAVEL

FEET METERS 24- 12" 3" 1k" 3/4" 3/1"4
LD-B-10 D-5 20.5-21.0 6.25-6.40

D I>-6 30.6-31.0 9.33-9.45 -

D-7 40.5-41.0 12.34-12.50D-8 50.5-51.0 15.39-15.54 100 99

,,Q___ D-9 60.5-61.0 18.44-18.59 I 9
.fl-1i 70.5-71-, 21.49-21.64 -

D-11 80.5-81.0 24.54-24.69 -

LD-B-11 D-1 5.5-6.0 1.68-1.83 -100 98
D- 10.5-11.0 3,20-,32 10 9

____D3 15.5-16.0 4.72-4.88 - -
- 4  20.5-21-0 6.25-6.40 - -

,- 20.0-25.0 6.10-7.62 -0] .991 95
D-6 30.5-31-0 9,30-9.45 1L_| 00

D-7 40.5-41.0 12.34-12.50 lOO
n- 5.5-61.0 15.6-1.54 - -

D-9 60.5-61.0 18.44-18.59 - -

D>-10 70.5-71.0 21.49-21.64 1001 98 87
D-11 80.5-81.0_ 24.54-24.69 1 00 97 93
° --2 2g-0-.4-n 2710A-2774 -

D-13 100.5-1019 -0,63-_3 ___ 00 2L 76

LD-B-12 
0-1 5.5-6.0 1.68-1.835

B-2 0.0-.5 0.0-2.59 - 100 94 .
Q-3 10.5-1.0 3.20-3.32 800 92SD-4 115-3-15.8 4,66-4.82 101 97, 93[

B-5 20.0-20.4 6.10-62-2 - -

S-6 30.5-30.9 9.30-9.42 -0 92
LD S-7 4 .0-4.3 12.19-12.28s-8 5o.o., -11. 2A-15. 36 J I -

S-2 60.0-60.2 18.29-18.35 83 68 64
S-10 70.0-70.8 21.34-21.58 1 100 1 96 87~~~~B-11 7.-00 22.56-24.38 |

S-12-- 90.0-90.8. 27.43-27.68 i -
S-13 100.0-100.5 30.48-30.63

_ -- 13 0-1 5.0-5.1 1.52-1.55 100 83_68_64S-2 10.0-11.0 3.05-3.35 10 816]6
B-31 10.0-15.0 3.05-4.57 10 7 6 7

SS-4 15.0-16.5 4.57-5.03 100 9 83 73
S-5 20.0-20.4 6.10-6.22
S-6 30.0-30.3 9.14-9.24 100 68 521 46

- -7 oo-4 2.19-12.28 1 -

*Indicates that test has been performed and results are included in this appendix.
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PERCENT FINER BY WEIGHT IN-SITU COMPA"

lEVE OPENING U S STANDARD SIEVE NO. IEmDRY UNIT cc I- MAXI,SIZE (mm) LIMITS USCS gTLC WEIGHT DRY DENSIT
GRAVEL SAND SILT OR CLAY P i) - ' 9 -

" i 3/4" 3/8" 4 10o 40 100 200 005 .001 LL L PI (Pf (k/a) .c (k&

Sc 1142 1829 3.0 -A ]
sm 104.5 1674 2.8 12.3 0.6
Sc 102.0 1634 5.1 21.2 0.65 1

100 99 90 49 29 20 5 3 NP Sm 117-6 1884 2.2 13.6| 0'1.-
100 98 90 64 46 32 5 4 35 20 I5 S .1L-. 1682. 4_7 71-. n_ l - _

- 12n-2 Q 192k 2-7 1L2 1 -

-___ 100 84 68 51 11 5 26 19 7 .CL/ML 1 3.a-o 1810 4.5 24.9i9 __

100 98 79 37 22 15 6 5 24 18 6 SM/SC 118.7 1901 1.4 9.0A0.4 _

100 99 93 69 48 39 13 9 38 18 20 Sc 130.8 2095 3.5 33.1 0.2 !_
SC 122.9 1969 2.1 15.2 0.3 1
sc 118.6 1900 1.6 10.5 0-41 1

100 99 95 82 42 27 2040. 22 18 SCi

100 96 87 73 49 14 8 31 24 7 S§ML~A 104.5 1674 4.3 19.! 0.6] i
100 9 70 55 41 10 6 32 19 13 SC 123.6 1980 3.1 23.303 _

1_1 II_ s_ 94.4 1512 2.0 6.9 0.791 _[ 1 ! [SC 119-.9- 1921 2.4 15.90.J !
100 98 87 67 32 19 13 NP Sm 115.8 1855 1.8 10-9 a-491__

100 99 88 56 39 29 9 737- 0 17 SC -_11.2 111A 4_2 2.3.1 i

SC 119.8 1914 i1 2n71 QA I
100 93 76 60 28 15 12 32 19 13 SW/SC 125.7 2014 2.2 17.3 0.341

sr/sc o .7 0.7
0 00 94 76 41 23 16 25 20 5 SM/SC 1.2 i _

100 92 62 35 21 16 9 4 25 15 10 Sc 122.7 1965 2.5 16.9 0.41 _

100 97 93 79 49 32 28 32 21 11 SC i01.0 1618 4.5 18.210.67[
I sM 0.9

100 92 81 47 27 17 SM 1.6
SM 0.8
SM 0.9

__ _ __1SM 1.2
100 96 87 77 55 33 22 6 5 NP Sm 3.0

~Sm 1.0
l }S. 1-9

SN 0.6
100 83 68 64 58 42 23 12 1 SP/SM 0.4
100 97 86 74 55 27 15 10 1 NP I SW/$ _ 1.7
100 96 83 73 61 35 22 18 SM 10.2

_ -- 0.3
001 68 52 46 15 10 P/GM.3

! as- - SM0.2 l

Included in this appendix.
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-. - - - - -I IN-S ITU COMPACTED
IATTERBERG DRY UNIT c.- N AIUN -c~

IWEIGHT"" _ - DRY DENSITY 21 --_, cc CB
2 D DENSITY -. 1 0

LL P P1(Pcf) (kg/U3 ) " (;Ci) J(k/.)-

- r 3.Q 17.1 aDI-Il _ - - -

SM 104.5 1674 2.8 12.3 0.61
! _ sc 102.0 1634 5.1 21.2 0.61NP l -Jls 117.6 1884 2 2 13.6 0-41 21

35| 20 1 15 qr ins n I , n7 4- 71 -1n n -ru
I q M M-7. 192% 2-7 ILA I_426 I 19 17. _CL 113.o 81 4.5 2 -49 .

124 18 1 6 SM/SC 118.7 1901 1.4 9.0 0.421 1
38118120 Sc 130.8 2095 3.5 33.1 0.29 1

_ _ Sc 122.9 1969 2.1 15.2 0.37 1
I 1 SC 118.6 1900 -16- 10.5 0-421

0 22 -1Q.- SC

1 1 24 7 _$M/L 104.5 1674 4.3 19.1 0.61 2.6 -

,32 19 13 SC 123.6 1980 3.1 23.3 0.36
- I SM 94.4 1512 2Q. 6.9 0_19

- SC 119.9 1921 2.4 159. 0.41

- NP SM 15.8 1855 1.8 10-9 _.4637I20 17 SC 1132 1811 4-2 23-1 0-49
l ! lsc 119-8 1919 11 20-7 0-

_32 19 13 _SWZ: 125.7 2014 2.2 17.3 0.34

- w L sc _0.7 _5 20 1 5 _SM/SC 1.2
.i s 10 Sc 122.7 1965 2.5 16.9 0.41 2.77

21 11 Sc 101.0 1618 4.5 18.2 0.67
SlsM .0.9

1 - ! sM 1.6
! sM 0.8

1 _I sM 0.9
Is_ 1.2N! I SM 3.0

1s 1 -.i04I SM _ _1.- _

|SM 1.9

__SM 0.6
1 l sP/sM 0.4

NP Sw/SM 1.7

_ SM 0.2
GP _0.3

1 - -IM - 0.2---

SUMMARY OF LABORATORY TEST RESULTS
PAGE 7 OF 18
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I FN-TI1-1 I

1 PERCENT FINER BY WEIGi
.SAPLE INTERVAL STANDARD SIEVE OPENING U S STI

M B BLOR% COBBLES GRAVEL
FEET METERS 24" 12" 6" 3" 4 3/4",13/" 4 10

r.l-B-13 S-8 50.0-508 15.24-15.48 1 -

S-9 70.0-70.8 21.34-21.58 100 99 -98 --9
s-10 80.0-80.3 24.38-24.47 - -
S-11 90.0-90.4 27.43-27.55-

S -  -12 100.0-100-3 30.48-30.57 - -

.. Q.-n-14 n-i 5.0-5.1 1-2-1.-5 ! . ]a. B-2 5.0-10.0 152-3.05 i0 S 9 4

D-2 12.0-12.5 3,66-3.81 |- -

S-3 17.4-17.8 5.30-5.43
S-4 20.0-21.1 6,10-6i.43 1001 73]

9S- I -01n-bq 9.14-9.42 - - -

D-6 31.5-32.0 9.60-9.75 ___ 1
D-7 40.4-40.9 12.31-12.46 ___ 1

I ___ D-8 50.5-51.0 15.39-15.54 - - -

D-9 60.5-61.0 18.44-18.59 - l
n-lO 72.0-725 21.95-22.i0 ! | i

S-11 81.8-82.8 24.93-25.24
D-12 90.2-90.7 27.49-27.74 ___

D-13 101.0-101.4 30.78-30.91 98 1
T~n- R- s ; -1 0 -0-2.5 0.0-o ,76 o

n-9 5.5-6.0 1.68-1.83 100 98 0--
______•En-1 8.0-10.0 2.44-3.05 i _

D-4 10.5-11.0 3.20-3.32 1!
B-5 14.0-15.0 4.27-4.57 1
B-6 19.0-20.0 5.79-6.10
B-7 23.0-24.5 7.01-7.47
B-8 28.0-29.5 8.53-8.99
D-9 30.2-30.5 9.20-9.29 1_

B-10 32.0-34.0 9.75-10.36
1njj 40.3-40.8 12.28-12.43

B B-12 42.0-43.0 12.80-13.11
B-13 45.0-47.5 13.72-14.48 _

B-14 50.0-52.0 15.24-15.85 - i00
R-15 52.0-560 15.85-17.07'j
B-16 59.0-60.0 17.98-18.29 1

_ _ ~ 1t1 E z I 18 _ -29 

-
-

-

B-17 60 ..0-61.• 0 18. 29-18.59-B-18, 66.5-67.5 20.27-20.57.,

B-18P 68.5-69.5 20.88-21.18
_ B-19 71.0-72.0 21.64-21.94 100

B-20 76.0-77.0 23.1 -2- - - -- - -IB-211 80.0-81.0 24.38-24.69l I 1

I *Indicates that test has been performed and results are included in this appendix

I
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." 3/4" 3/0" 4 10 40 100 200 .005 .001 LL PL Plt (Pc,) (kg/s)1 = '-' I (Pc,)f (k ,,)

Sm ___ 1.3 __ __

100 99 98 94 70 28 16 4 4 SM __1.0

] ] 0.5 __s 1

- -L -1 I _s 0.6 ! 1

• l • I sw/sM 0.6 i ! !

oo 87 791 74 60 29 13 9 NP SW/SM_ I I_ l !
- ! -, - J _.M 118.5 1898 3.0 19.4 0.41 JI, sw/s io.5 I l l

100 81 73 60 25 10 6 NP SP/SM 0.4 " ___,CH 13.8 , 1 1 ;

100 91 68 32 I-SM 114.0 18 2 6 3.5 19.6 0.4 _

100 99 24 3 - SP 134.6 2156 1.5 16.0 10.251 _ -

100 79 18 2 1 NP SM 106.6 1708 2.2 10.3 0.571 __ [ |

100 99 89 8 75 28 47 CH 97.1 1555 26.2 96.1 0.741 _ |

i00 89 53 41 - SM 97.4 1560 17.2 63.4 0.731 | _
SM 10.7 / l •

ISM 07.2 1717 14.6 12.9 _

1 100 99 34 3 -SP 97.3 155 3.1 11.3 0.731

100 92 88 75 44 23 - NP SM -__.0

100 981 84 38 14 11 SW/SM 108.1 1732 0.9 4.2 0.56,s. 1~2.3 ni !

- Sm 91.1 1459 3.3 10.3 0.85
sm i1.0
,CH 13.3 I! _

CH 20.9 I _ !__
100 96 94 92 73 54 91 27 64 CH 89.7 1437 19.6 6.1 0.86 -

I__I_ SM 13.0 __I ! 3.0
I___ \_SM 99.3 1591 1.8 6.8 0.70 1
____ ______SM .2.3 . !

___--_ _ _SM_- .2.3 . . .

100 99 89 25 15 l- SM 2.1 .

__ [_ 1__SM s_ _ .3.0 . .

1 - 100 96 78 69 53 44 74 23 51 C HM 18.7 -.

___ ~SM _ 3.9___
CH __22.0

SM 4.5 _

10 -9 -7 36 7 1 12 -w - SP/Sm _____ 1.3 __

- - - I - SP/SM _1.1

iI 1hi appei - - -

: in this appendix.
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IN-SITU COMPACTED -

USC DRY UNIT MAXIMUM ,- .

WEIHT .3 CIRWEIGHT DRY DENSITY CC A .

PI (pf ( V9 (pcf) ((kkin.,= c,

__ SM 1.3 __ _ _ _ __ _

SM __ _ 1.0 ___ ___ _

SM _0.

M __N 118.5 189 3.0 19.4 -Q.-_

_ SM__ ___

- swsm 3.5_N pP I s0.4

SK 1_ 114.0 -18Z6 3....104
- P -- 134.6 2156 1.5 1 0.2.5q_
NP SM 106.6 1708 2.2 10.310.571 2.68
47 CH 97,. 1555 26.2 96.1 0.741
! 97.4 1560 17.2 63.4 0.73-

- 17 2 - -6

- - sa 10. 11.0~ t _

SSW/SM 108.1 1732 0.9 4.2 0.56

sm 91.1 1459 3.3 10.3 0.85*

__ CH __ 20.9 __ _ ____
r7 CH 89J7 1437 19 60.1 0.8 _

__ __ 3.0 _ __ _ _

_ SM 99.3 15 1 6.8 0.7C_
_ _ SM _ _ _ 2.3 _ _ - -__ _ _ - --

SM _ _ 2.3- _ _ _ _ _-

_ SM _ 2. 1 __

_ _ SM _ _ _ 3.0 _ __ _ _ _ _

51 CH 18.7 _ __ _ _ __

S sM 3.9

_ _ CH 22.0 ____ __ _ _

sp sp 1___ 1.3 _ _ __ _ ______

I_ s 1.1

SUMMARY OF LABORATORY TEST RESULTS
PAGE 8 OF 18
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FN-TR-l U

PERCENT FINER BY WEIGHT

C .0 SAMPLE INTERVAL STANDARD SIEVE OPENING U S ST A1I

_____BLORS, COBBLES GRAVEL SA
Cc C- FEET METERS 24" 12" 6 3" 3/4" 3/8" 4 10

LB-15 -22 81.0-82-5 24.69-25.15 1 _ - 00
A-23 83.0-84.0 25.30-25.60

B-24 90.0-91.0 27.43-27.73
B-25 93.5-94.5 28.50-28.80 -100

R-2&6-100.0-i00.5 30.48-30.63 - -

LD-B-16 S-1 5.0-6.2 1,52-1-89
______ D-2 56.5-7.0 1.98-2.13 -- -0a 9 95 I3.
_B-3 3.0-8.0 0.91-2.44 .-00 97 87

D-4 10.5-11.0 3.20-3.32
D-5 15.5-16.0 4.72-4.88
B-6 12.0-16.0 3.66-4.88 inn

D-7 20.5-21.0 6.25-6.40
D-8 30.5-31.0 9.30-9.45

D-10 40.5-41.0 12.34-12.50 -

D-1I 50.5-51.0 15.39-15.54 100
D-12 60.0-60.5 18.29-18.44

D-13 70.5-71.0 21.49-21.64 .1-00 j
D-14 80.5-81.0 24-54-2469
D-1 5  90.0-90.5 27.43-27.58 -

_ _ -16. =100.1-100.6 3051-30-66 100 -- q--- -- --

LD-B-17 P-I 5.0-7.1 1.52-2.16 - 100 99 91.
_____P-2 10.0-10.6 3.05-3.23 - - -00

P-2 10.6-12.0 3.23-3.66

P-3 15.0-16.8 4.7-5.12 - 100 99 94 77
P-4 20.0-20.6 -6.28 .-- -

P-4 20.6-21.2 628-6.46 -00 99 95 80

P-4 21.2-22.1 6.55-6.73 , .100 85

P-5 30.6-31.2 Q.33-9.51 .. - -0-

P-6 40.0-41.8 12.U9-12,74 _

P-7 50.6-51.1 15.42-15.58 1 - 100
P-8 60.0-62.3 18.29-18.99

P-9 70.0-70.6 21.34-21.52 10 89 82 77 68 54 1

LD-B-18 B-i 0.0-1.0 0.00-0.30 - -

B-2 1.0-3.0 0.30-0.91 ,100 98 91

D-3 5.0-5.5 1.52-1.68 - - _ _

________B-4 7.0-8.0 2.13-2.44 " - -I

D-5 10.5-11.0 3.20-3.32 _100 98 86

B-6 14.0-15.0 4-27-4.57 - - -

______ D-7 15.5-16.0 4.72-4.88 -.- -

B-8 17.0-18.0 5.18-5.49 - - -

*Indicates that test has been performed and results are included in this appendix.1
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PERCENT FINER BY WEIGHT IN-SITU COMPACT
OPENING U S STANDARD SIEVE NO. SIZE ( ATTERER C DRY UNIT , MAXIMUM

-- WEIGHT DRY DENSITY

GRAVEL SAND SILT OR CLAY IWEIGHT D

!i"3/4 3/"'4 10 40 100 200 .005 .001 LL PL PI (PC) (k/rn3) -a pf).k&/a$
jQ -- 1 0 99 99 95 [ r7e 50 91m1 CH 25 .7I II

'1 I 1 Lsm 2.9
SM 4.9100 91 _ ._SM 1.9

[SM ,, _ 2.__ I_

sc_ 2.1I
ion 9 s% 36 16 12 7 5 -26 - 1 0 SC 119.0 1906 2.7 17.7 0.41

1100 97 87 40 23 17 31 17 .14 SC
-_--- _ _ CH 95.7 1533 26.6 94.5 0.76

CL 128.7 2062 5,1 44.9 0.311
Ia l 4 77 72 _30 24 44 2 24 A (

100 99 87 70 85- 2 59 cH 107.4 1720 21.3 10o, 10.57
CH 109.3 1751 20.6 100.00.54

__-1CH 109.3 1751 15.9 79.5 0.54

gal -" 9 92 79 64 24 40 CH _8169 5-21. 94,_ j61
ff -CH 104.5 1674 19.586101

_O .9 97 79 55 77. 28 49 cL 10.6 1724 22.5 10_0.0053 --- -_F_ - _r lo 717A 10-4 94_- o.A _

in0 _81 1 a2 28. a_ _54 CH 99.9 1600 24.3 95.6 0.69

_100. __99 77 A4 g4 14- 9- 30- 24 -_6 SM 116.5 1866 7.6 45.8 0.45

100 99 91 1 35 6 - SP/SM- 120.3 1927 9 64. .
100 48- 22 18 10 9 -S 122.2 15IS7]6 Sa.h o638

SW!-SM 119 .9 19211 0 4 6 9.3 0.41
- 0 0 99 94 77 33 15 i2 -- -HE sw/ 119.0 1906 11.2 72 A 2

SW/SM 122.1 1956 11.1 =78.9 0.38

- 991 95 0 37 20 15 8 - SM 117L 182 9 55.7 0 44 7 0-1
100 85 25 12 8 INP SWSM 115.8 185510 __02 .

-0 99 Q9 3A _f94 L8 39 60 2 3 37 CH 111.0 1178 17.5 93.3 .50

S 102-7 1645 21.8 92.0 M4
100 99 94 93 48 31 CL 10.5 1610 16.0 79.7 0.54

1100 72 IS 3 3 NP FM 101_2_ 1621 16.8- 68.3 0.6Q

89 82 77 68 54 34 18 11 2 1 SP/SM 123.2 1973 8.8 64-9 QJ3

100 98 91 61 44 36 17 9 411 9 22 s _2.3__SC 105.3 1687 3.6 16.4 0.60 _
Se 2. 6

100 98 86 64 46 33 14 7 2521 4 SM/SC 109.1 1748 6.4 30.0 0.58
.sgm/sc 5 ,6

-sco- 1772 74 3-8-2-

juded in this appendix.
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IN-SI TU COMPACTED m _ l

lIEITS USCS.DRY UNIT C-. MAXIMUM -- CR
WEGT COI- C= C4_ a wSWEIGHT -DRY DENSITY - "_0. _ o EMIVE--- = .' °" =L

__ (pef) l(ki/m)~ M p (3m)~ cm m Go

I41 Io CE _ _25.7

- m s 2.9
- m sM 4.9

11 !sm 1.9

- - I .sc2.1
116 |10 SC 119.0 1906 2.7 17.7 0.41 -

17 14 SC I
CH 95.7 1533 26.6 94.5 0.761
CL 128.7 2062 5.1 44.9 0.31-

2 A I 4 _ :_

-26- lgC9C 107.4 1720 21.3 100,0.57 *
CH 109.3 1751 20.6 100.O.54-
CH 109.3 1751 15.9 79.5 0.54

-2A-4 CHL 1581695 21.Z 94.9_P,61, 2___ __73_ _

- - CH 104.5 164 19.5 8. 0.61

28 49 c. 107. 1724 22. 10_0.0 Q - 57
ScH 111-n 177A 10.4 54-_ Q _

28 154 CH 99.9 1600 24.3 95.6 0.69 *

24 -6_ SM 116.5 1866 7.6 45.8 0.451

- - SP/SM 120.3 1927 9.6 64.9 0.40
S m 12.2 1957 12. 89-A _.38 *

-. SWZSM 119.9 1921 10.4 69.3 0.4
-INP sw/SM 119.0 1906 11.2 72.6 0.421

SW/SM 122.1 1956 11.1 78.9 0.38 *

SA- 117A.3 18R7 90 55.7 0.44 4
NP SW/SM 115.8 1855 10,2 60.7 0.46 * *

23 37 CH 111.0 1178 17.5 93.3 0.50 2.67 *

-&. 102.7 1645 218 92.0Q 0.6-4
CL 100.5 1610 16.0 79.7 0.54 *

- SM 101.2 1621 16.8 68.3 0.---
SP/SM 123.2 973 8_8_ 64.9 2 31

19 22 SC 2.3
SC 105.3 1687 3.6 16.4 06Q
sc 2.6

21 4 SM/SC 109.1 1748 6.4 30.0 0.58 -

sm/sc 5.
SM/SC 110-6 1772 .4 3L2 --52 -

SM/SC - - 2-9 -

SUMMARY OF LABORATORY TEST RESULTS
PAGE 9 OF 18
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FN-TR-19

PERCENT FINER BY WEIl

ca w SAMPLE INTERVAL STANDARD SIEVE OPENING U S I

B eLORS. COBBLES GRAVEL
cc FEET METERS 24" 12 6" 3" 1," 13/4-1/1- 4 11

Tn-.-18 R-I -9 20.5-21.0. iL 6 .25-6.40 100 97 96 _M
A- )i 22.0-23.5 6.71-7.16 100 97 '
_-11 27.0-28.5 8.23-8.69 1

D-12 30.5-31.0 9.30-9.45 -100- 99 93 -J.
B-13 32.0-33.0 9.75-10.06 i __

___ B-14 38.0-38.5 11.58-11.73 -oJ100 99 9
mm .B-15 40.0-41.0 12-19-12,.50 i - -

___ B-16 47.0-48.0 14.33-14.63

B-17 53.0-53.5 16.15-16.30

8.-18 55.0-56.0 16.76-17.06 ____

B-19 60.0-61.0 18.29-18.59 _ |

R-2 63.0-64.0 19.20-19.50 | __

B-21 67.0-67.5 20.42-20.57 100 93 87 81 6M
B-22 74.0-75.0 22.56-22.86 _

B-232 78.0-79.5 23.77-24.23 1_I_ I
.- 24 80.0-81.0 24.38-24.69 100- 98 J 95 I
A- I B25 82.5-83.5 .25.15-25.45 -

B-26 87_0-88.0 26.52-26.82 i_ _

B-27 89.0-90.0 27.13-27.43 _ __

B-28 91.5-92.0 27.89-28.04_ _1

B-29 92.5-93.5 28.19-28.50 100 79 75 67 5!
,R-10 960-96S 29-26-29-41 -100 99
R-31 100.0-101.0 30.48-30.78 _ _ _

.nLD-c-I P-1 5.0-5.6 1.52-1.71 _

P-1 5.6-.2 1.71-1.89 -00 98 92 1 71
P-2 15.0-15.6 4-A57--4.75 100 97 85 .5.

P-2 16.0-16.8 4.88-5.12 __ _

P-3 21.1-21.7 6.43-6.61 I_1
P-4 30.6-31.2 9.33-9.51 100 96
P-4 31.2-32.0 9.51-9.75 _ I
P-5 40.0-41.2 12.19-12.56 100 95 84 6'
P-. 50.0-51.1 15.24-15-58 _ - _

P-7 60.0-61.3 18.29-18.68 I_!
P-8 70.0-70.3 21.34-21.43 I100 82 74 64
P-9 80.0-80.3 24.38-24.47 I I l
P-10 90.0-90.6 27.43-27.61 - - -

P-1I 100.1-100.4 30.51-30.60[ _ _

P-12 125.0-125.4 38.10-38.22 100 99 9i
P-13 151.6-152.1 46,21-46-36- -- -

--- 4 175-0-175.4 53.34-53.4 -

P-15 200.0-201.6 60.96-61.45 in 99 I9 89
P -16 225.0-226.2 68.58-68.95 - -

*Indicates that test has been performed and results are included in this appendix.

I
1



3- 14" 3/4" 3/8- 4 10 40 100 200 .005 .00 LL PL PI (pCf) ( k,/, ) R Z a = (peI)

100 97 96 86 62 44 32 8 4 25 17 8 SC 111.0 1778 12.1 63.3 0.52
I _ 100 97 87 51 28 24 26 18 8 1 SC 2.1

I_1_I_!_ 29 18 11 - 3.5-
] - 10 9 93 84 57 36 25 10 7 27 20 7 SC/SM 120.2 1925 6.4 43.0 0.40I I I Ise 1.9 t

I_ 100 99 93 47 19 14 sc 1.5

I I-I 1SC _2.9

I27 19 8 C1 3.2
lSC Ii I s7.6- _
__i iI SP/Sm 1.0l I lNP. -Sm 2-n

_ 100 93 87 81 68 36 19 8 SPSM.-22 -

__ ______l l ___ SP/SM _________.-___I lsP/s m 1.2 - -
__ _ 10098 95 87 50 19 12 S _/SMI 1.5

!_I _ __-sws1__ ._
__ _ _ _ __ - - -SW/SM 01-f9 -

i 1 1.5 L

1;q0-79 75 67 55 29 124 __ _

/ / 100 99 97 66 28 5 SP 0.8
1 I 1 __SP 1.9

i__ __SC/SM 119.9 1921 9.1 60.6 0.41

1 00 98 1 92 1 78 47 33 26 9 7 26 20 6 SC/SM 118.6 1900 9.3 69.3 0.36
1 100 97 85 59 24 11 8 4 2 1 SW/SM 112.6 1804 11.3 61.5 0.50

I__ sw/sM 107.7 1725 18.1 86.6 0,56__
1_I _ SM 117.3 1879 9.3 72.0 0.35

- - J oo 96 82 58 28 17 5 3 SM 114.7 1837 11.0 60.910.50
I I SM 123.3 1975 10.2 75.2 0.37

100 95 84 67 38 22 14 NP SM 125.6 2012 7.6 60.0 0.34
___ SM 119.2 1909 9.5 62.2 0.41
|_ ___SM 124.8 1999 13.6 100.00.35

100 82 74 64 41 26 12 SM 128.1 2052 7.5 64.3 0.32
I ___ GM 132.6 2124 5.1 50.5 0.27

100 90 41 16 6 3 SM 110.5 1770 9.8 52.3 0.50

CH 104.8 1679 13.0 57. _

iI 100 99 91 55 37 18 6 5 NP SM 127.1 2036 9.3 12.1 '.33

II_100 91 71 43 13 8 27 18 9 Sc 103.3 1655 11.7 49.8 0.64
_____I SW/SM 121.4 1945 12.4 865 _3

- 100 99 88 65 32 18 11 -113 1783 119.6 1100.0
- - - - - -1- SWM 126.9 2033 12.2 0,0 0.33

included in this appendix.



- -- S,-,-,- - -

IN-SITU COMPACTED .m
TTERuERs CRY UNIT A MAXIMUM - CBI

LIMITS WEIGHT _...[= , .... DRY DENSITY -, , - C,.
Pi~a cm 19 -c a 0- C. i

PL(p ) (I./m3)i ,,2 (pcf) (kg/i,) C IA

17 8 S 111.0 1778 12.1 63.30.521 2.7-
18 81 SC 2. - -
18 1 - 3.5 .
20 Sc/SM 120.2 1925 6.4 43.0 0.40

_ - - - --c1 1.5

___ 2.9 - -

719 8 3.2 .
S7.6 .*

I SM__ 1.0 .

- ~ sps -D - 2S4__ _ 6-

SPSM .1.2m_-1.5

SW/S

Sp1.9

-SC/SM 119. 192 9. 606.4

1 1 - - -
112.6 1 0 1.5 .50

10._ 077 7 5 1 8 ....

1-- SP __ _o .8 , . _ ___._

! S 11.3 18 1.9 . 7 ... 

__ 119.9 1921 9.1 60.6 0.41 .
6 20 6 118.6 1900 9.3 69.310.36 I0.•

NP SM 112.6 1804 11.3 61.5 0.5 34 2.71 •
_ SW/S 107.7 1725 18L 8_ . _o._

I __ SM 117.3 1879 9.3 72.00. . , *
___ SM 114.7 1837 11.0 60.90.3 ..
___ SM 123.3 1975 10.2 75 2 .32S]NP sM 125.6 2012 7.6 60.0 0.3 __

_--_ - SM 119.2 1_909 9.5 62.2 0.4 ._ _ __ _ _

_ _ - SM 124.8 1999 13 6 10.0O _ _ _ O.- -

___ IsM 128.1 2052 7.5 64.3o 0.32. ... _ _ - - -

F -IGM 132.6 2124 5.1 50.5 0.27
SM 110.5 1770 9.8 52.310.5 2.65 *

[ l s 104.8 1679 13.0 5.O--
1l I 1 9.3 7733J. - - -

[271 181 SC 103.3 1655 11.7 49.8 0.64.',1 -

_ SW/SM 121.4 1945 12.4 86.5 10. - -

l_ [sLS 1WAM 13 19.6 -00.0 -..... - - -

I ! : w/ m 1 126.9 2033 12.2 100.qj - - -

SUMMARY OF LABORATORY TEST RESULTS

PAGE 10 OF 18
LECHUGUILLA DESERT, ARIZONA
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- -PERCENT FINER BY WEIGh

SAMPLE INTERVAL STANDARD SIEVE OPENING U S STA

_j _____BLORS, COBBLES GRAVEL SI
FEET METERS 24" 12" 6" 3" 1 " 3/4" 3/ - 4 10

LD-C-1 P-17 252.0-252.3 76.81-76.90 100 98 81 52

LD-C-2 P-i 5.0-5.6 1.52-1.71
P-i 6.2-6.9 1.89-2.10 100 981 79

,,- _-- P-2 10.6-11.2 -3.2.338 -

P-3 15.0-15.6 4.57-4-75 _

.P-3 15.6-16.2 4,75-4.94 -on 9f 92 7
LP-3 16.2-17.1 4.94-5.21 -

P-4 20.6-21.2 6.28-6.46

P-5 30.0-30.6 9.14-9.33 -00 -97 -3.5SP-5 130.6-31.2 .9o33-9.51

P-6 40.0--42.n-0 .q22R_-7 _50- . 15 .24-1 542

P-7 51.8-52.1 15.79-15.88
P-8 60.0-62.0 18.29-18.90

P-9 70.0-72.4 21.34-22.07
P-10 80.0-80.6 24.38-24.57
P-10 80.6-81.2 24.57-24, 75

_ _ P-10 81.6-82.2 24.87-25.05

_ _ P-I 90.0-91.5 27,43-27.89
P-12 100.0-100.5 30.48-30 .63 ___

P-13 125.0-126.8 38. 10-38.65
P-14 150.0-151.4 45.72-46.15 101

P-15 175.0-175.6 53.34-53.52

.____IP-15 175.6-176.2 53.52-53.71

5 P-15 176.2-176.7 53.71-53.86

P-16 200.0-200.5 60.96-61.11

P-17 225.0-226,5 68.58-69.04 - !
P-18 250.0-250.6 76.20-76.38

P-18 250.6-251.2 76.38-76.57

P-19 275.0-276.8 83,82-84.37 -100

P-20 300.0-300.6 91.44-91.62

LD-C-3 P-i 5.0-5.6 1.52-1.71 - I00 94

_ _ P-i 5.6-7.3 1.71-2.23

P-2 10.0-10.6 3.05-3.23 100 9S

P-2 11.8-12.0 3.60-3.66 100 97 90 7

P-3 15.6-16.2 4.75-4.94

_ _ P-3 16.2-17.4 4.94-5.30 1

P-4 20.0-20.6 6.10-6.28

P-4 21.0-22.0 6.40-6.70 100 99 1

I P-5 30.0-30.6 9.14-9.33 1_
I P-S 31.2-31.8 9.51-9.69

*Indicates that test has been performed and results are included in this appendiz.I
I



PERCENT FINER BY WEIGHT IN-SITU
PARTICLE ATTERBERG

no SIEVE OPENING U S STANDARD SIEVE NO. SIZE () LIMITS DRY UNIT S NGRAVEL4 WEIHT6- = 2 JDRYT
GRAVEL SAND SILT OR CLAY WEIGHT 1 DR

3" 14" 3/4" 3/8" 4 10 40 100 200 .005 .001 LL PL PI (p;i) ( k/u 3 ) G
o (pci)

[_100 98 81 52 24 13 9 - -SM 6.7 ___

- SM 116.9 1873 ,12.0 73-1

100 98 79 39 21 17 Sm 118.7 1901 10.2 b5..10

s_ 108.4 1736 16.0 78.2 .551

- 100 96 92 76 39 19 12 2 1 - P SM 116.8 1871 11.9 72.9 .44
SM 120.9 1935 9.6 66.1 .39

- --- -- 1. ia2..Sc 111.1 1780 11.8 61.7 0.52
loo 97 85 4D0 17 U 4 3 SP/SM 112.7 1805 15.5 182.1 0.52

SM 121.6 1948 10.6 74.5 .39
Sm 114.0 1826 16. 794.5

.__ CH 104.5 1674 120.8 -79.71

100 56 48 56 23 33 CH 99.9 1600 20.1 78.9 .69
100 98 63 8 5 NP ML 95.8 1535 22.9 1 .

_ H 117.9 1889 i5.3 73.7IsM 97-2 1557 15.0 55- 1.3
- -- 87 2 8 5 ISM 96.0 1538 12.1 .1

I- S 101.2 1621 18.5 75.1 0.66
100 49- 8 SP/SM 99.1 1587 18.7 72.1 .70
100 92 62 8 5 NP ML 94.5 1514 12.7 43.7 .78

CH 105-5 1690 22.3 i00 0.0-
100 98 97 97 72 47 71 26 45 c 93.5 1498 28.1 94.6.8

I _ -H 111.5 1786 126 00.0 34
___ _--_ 100 83 57 83 28 55 CH 99.7 1597 25.5 99.8 0.69

CH 96.1 1539 27.7 99.1 .75
__ SM 99.4 1592 19.0 73.7 .70

I__lCH 90.8 1454 33.8 00. .86
[_I _ 27 17 1oCL_ 102.0 1634 24.3 100. 0.66

___ I CL 99.3 1591 27.4 100. .70

| - _ 100 96 48 18 SM 115.8 1855 14.9 88.5 .46
CH 97.7 1565 29.5 1000

100 94 64 48 40 13 5 C 112.3 1799 13-1 0

1 I -sc 114.5 1834 8.8 5 3 .7

- 10 ___ O0 95 63 39 30 7 1 Sm 106.4 1704 14.7 67.9 .58
100 97 90 77 41 21 15 4 3 NP SM 118.0 1890 12.0 75.5 .43

___ _,_33 21 12 SC 114.6 1836 9.8 68.2 .3
• -] _5C _ 118.5 1898 9 3 5 . . 2

-- - - - SM 109.3 1751 1 3 . 3 6 6 . 8 0 . 5 4

100 99 86 46 29 23 1 NP SM 110.3 1767 13.8 70.8 1o.3
I I l 1 _100 70 45 35 12 7 1-,105 87 10. _=[

i i i - s 99.9 1600- 18.7 7.50.69

are included in this appendix.

i .. ....



lP' I -"-+ "'- la

IN-SITU COMPACTED

DRY UNIT .. S MAXIMUM cc $ -w -
use af- -- "WEIGHT tl DRY DENSITY -c c-a M

WE - a -HT -- "(pc) = k/ .3 , , q pt k 3) Cl ~~ - , .,.m .. c-. i,

S 116.9I__6.

s n~~ . I,873 12-0 73-.1 -44--
SH 11. 1901 10.2 157 04

|Sk 1 I I a _&1 'IRn.)_2 In4.4 17-1 -7 - * i
_ SM 108.4 1736 16.0 78.2 .55 - -I

SM 116.8 1871 11.9 72.9 1-44 -

r SM 120.8 1935 9.6 166.1 .39-

slSC 111.1 1780 11.8 61.7 0.52 __*

_SP/SM 112.7 1805 15.5 82.1 0.521___ __ 2.74 __

SM 121.6 1948 10.6 74.5 .- 91 ,
1SM 1826 16.7 -4 _.4- --,

CH 104.5 1674 20.878.9 _. *
3 CH 99.9 1600 20.1 78.9 .69 .-

ML 95.8 1535 22,9 -a 0.76--,

- 117.9 1889 i5.3 -73.7 -- -

n I97.2 1552 15. 552 !0.73 _ *
SP 96.0 1 .538 .1 143.3!0.76 ..- -

S101.2 L1621 18.5 75. 1 0. 6 _ *

_ 99.1 1587 18.7 72.1 .70 ,

ML 94.5 1514 12.7 43.7 .78 ___.

45 L 93.511498 .L 4 .6_)1-80 ,
IC 1 1786 12.6 100.0 34 *

55 CH 99.7 1597 25.5 99.8 0.69 *
CHI 96.1 1539 27.7 99.1 .75 __.75

I SM 99.4 1592 19.0 73.7 .70
HI 190.8 1454 33.8 100. o.86 - -

10 CL 102.0 1634 24.3 100.0.66 - *
I_ CL 99.3 1591 27.4 1000). 70 ---
__ SM 115.8 1855 14.9 88.5 ).461

- £I_. u97.7 1565 29.5 -100.0 70

13 1.2- -"9 - -- 70. - -

sc 114.5 1834 8 50.3 047
_ SM 106.4 1704 14.7 67.9 ).58
NP ISM 118.0 1890 12.0 75.5 .43 - -

12 SC 114.6 1836 9.8 168.2 .39 - * * .,

_ SM 109.3 1751 13.3 66.8 10.54 - 2.69 -889-5-.-

NP SM 110.3 1767 13.8 70.8 .53 '' - - - -

Sm 105- 3187_ ]o 10.8 - - • -

.-. _..M -99.9 1600 18.7 A73.5 --69. - *--

SUMMARY OF LABORATORY TEST RESULTS
PAGE II OF I1I
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FN-TU-1 U

PERCENT FINER BV W1

Co SAMPLE INTERVAL STANDARD SIEVE OPENING O S

BLORL COBBLES GRAVEL
FEET METERS 24" 12" 6" 3" t " 3/4" 3/8" 4

LD-C-3 P-6 40.0-40.8 12.19-12.44

P-7 50.0-52.2 15,24-15.91

P-8 60.0-62.3 18.29-18.99 100
P-9 70.0-72.1 21.34-21.98
p 80.0-80.6 24.38-24.57 -00 1

P-11 90-0-90-6 27.43-27.61 100 99
--12 100.Q-100.6- 30.48-3072 -00 99

.- 13 12- 126.0 38.10-38o40
P-14,1SO0--150.6 45.72-45.-0

P-14 151.2-151.8 46.09-46.27
_ _ P-15 175.0-175.4 53.34-53.46 -00

r -16200.0-200.4 60-95-61-08 i- n 9
P-17 225.0-225.3 68.58-68.67 100 99
P-18. 250,2-250.6 76.26-76.38

P-18 251.0-251.6 76.50-76.69
2-19 2-75.0-275.65 83A82-84.00
P-20 200.0-300.6 91.44-91.62 F
p-20 3006-101-3 91.62-91.841

LD-C-4 P-i 5.0-5.6 1.52-1.71 100 98

P-1 -6. _I, 71- 2,O
P-2 10.0-10.6 3.05-3.23

P-2 10.6-11.2 3.23-3.41 100 95
.4 P-3 15.0-15.6 4.57-4.75

P-3 15.6-16.1 4.75-4.91
P-4 20.0-20.6 6-10-6-28 1 1 00 99 98 94

P-5 30.6-31.2 9.33-9.51 100 95
P-6 40.0-41.8 12.19-12.74
P-7 50.0-51.7 15.24-15.91

P-8 60.0-60.6 18.29-18.47 100
p-9 70.0-70.6 21.34-21.52 100 99 94
P-9 70.6-71.5 21.52-21.79
P-10 80.0-80.6 24.38-24.57 100
P-11 90.0-90.6 27 43-27.61 100 99
P-12 100.0-100.7 30.48-30.69
P-13 125.0-125.6 38.10-38.28 100 96
P-14 150.0-11 .0 . 45.72-46.33 100 97 89

P-15 175.0-175.4 53.34-53.46
P-1f 200.0-200.4 60.96-61.08 100 98

P-17 250.0-250.5 76.20-76.35 100 98
P-18 275.0-275.2 83.82-88 ____ 100 99
P-1 300.0-300.2 91.44-91.50 _

*Indicates that test has been performed and results are included in this ap



PERCENT FINER BY WEIGHT ' IN-SITU

BARD SIEVE OPENING fU S STANDARD SIEVE NO. ATEGDRY UNIT &IUS. . -
ARTSIZE L) LIMITS USCS DY UI "m

S GRAVEL SAND SILT OR CLAY WEIGHT "m al
e' 30"3/4" 3/8" 4 10 40 100 200 .005 .001 LL PL PI (pci) (kg/m .,) r (PC

SC 106.3 1703 16.0 74.0 0.591
SM 110.9 1776 11.2 58.3 0.5

100 92 58 38 29 4 2 NP SM 111.0 1778 13.2 68.6 0.5
- 0 SM 113.0 1810 13.6 75.0 0.4

093 66 50 38 12 7 _SC 114.6 1836 11.4 81,7

100 99 91 69 49 39 11 5 SC 109.7 1757 12.6 63.5 5

100 99 96 54 25 16 NP SM 118.7 1901 11.0 71,0 O.2
SM 121.1 1940 9.8 67.7 0.3

-CL 104.7 1677 11.5 51.0 0.61

- -00- 97- 9 5 ! 34 18 16 CL 110.4 1768 14.2 75.0 0 80

100 96 70 53 41 4 -2 NP SM 111.1 1780 17.5 91.4 0.52
ion -9 84 4A 31 21 1 - sM 123-4 1Q77 7 S47Q -

__ 100 99 94 63 41.27 3 0 29 23 6 SM 129.2 2070 3-6 31-9 0.3D
r-0 00 99 98 90 34 19 46 21 25 CL 116.1 1860 15a. 94. 0.45

I - CL 106.1 1700 18.1 83.1 0.59
36 22 14 CL 109.4 1752 15. 77.4 Q-54
70 22 48 CH 112-7 1805 .2 100.0 0-46

CH 106.9 1712 21.0 98.4 0.58

100 98 90 52 36 27 13 8 -SC 118.0 1890 9.2 71.1 0.35

_Sc 124.9 2001 8.6 66.8 0.35'_
r p Sc 119.0 1906 12.9 188.0 0.391

100 95 79 36 22 17 8 6 38 19 19 sc 121.5 1946 9.9 69.0 0.39
Sc 118.3 1895 11.4 75.9 0.40
Sc

100 99 98 94 79 34 24 16 6 4 SC 120.9 8.4 57.6 0.39
100 95 73 40 32 25 10 7 33 19 14 SC 116.8 1t71 9.1 55.5 0.44

SC 121.5 1946 6.2 43.6 0.39 --
SC 118.4 1897 11.7 175.0 0.42

100 98 84 75 59 18 10 35 22 13 CL 107.3 1719 14.6 69.3 0.57

100 99 94 69 35 21 16 4 3 SC 120.1 1924 11.8 79.1 0.40
-- SC 126.8 2031 8.3 68.4 333

100 99 88 80 65 12 8 33 24 9 ML 112.9 1808 12.4 68.3 .A4
100 99 90 69 55 47 15 10 Sc 115.7 1853 10.7 175.0 .3

- Sc 111.6 1788 15.7 83.2. 'LS
100 96 78 44 27 20 4 2 NP SM 118.2 1893 11.7 77.7 0.40

100 97 89 70 33 20 13 NP SM 116.0 1858 9.7 57.9 0.45

1 85131 22 9 CL 115.3 1847 10.0 58.5 .46
1___00 98 91 65 54 41 8 2 NP SM 117.8 1887 11.7 73.5 0.43

1 100 98 87 46 32 19 SM 117.9 1889 12.1 76.3 1.43

100 99 1 92 71 58 40 11 7 31 24 7 SM I - 12.5
I - - NP SM .. 14.6 1 II I I 

I I A

are included in this appendix.
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BEGIN-S ITU COMPACTED - - - -

DERY DRUNIT .. MAXIMUM 3- -2 1

ITS -- _

WEIGT DRY DENSITY .,*, . =_

PL PC ) / (pcf) (kg/m
3)c )- ca 6 * -

SC 106.3 1703 16.0 74.0 0.5-
- - SM 110.9 1776 11.2 58.3 0.52

NP SM 111.0 1778 13.2 68.6 0.52
SM 113.0 1810 13.6 75.0 0.491
SC 114.6 1816 11.4 81.7 _ -13A
Sc 109.7 1757 12.6 63.5 0.54

NP SM 118.7 1901 11.0 71.0 0.42
SM 121.1 1940 9.8 67.7 0.39
CL 104.7 1677 11.5 51.0 0.61

18 16 CL 110.4 1768 14.2 75.0 0.80 2.66
NP SM 111.1 1780 17.5 91.4 0.52 1
- Sm 123 4 1977 7 4 54 7 Q -137

23 6 SM 129.2 2070 3.6 119 0.3D
21 25 CL 1 1860 15-8 94. 045

CL 106.1 1700 18.1 83.1 0.59
22 14 ICL 109.4 .- 1757 15.5 77.4 . -54
22 48 ICH 112.7 1805 17.2_ 1 00 0-4 6-

CH 106.9 1712 21.0 98.4 0.58

Isc 118.0 1890 9.2 71.1 0.35 *
|Sc 124.9 2001 8.6 66.8 0.35
Sc 119.0 1906 12.9 88.0 0.39

19 19 Sc 121.5 1946 9.9 69.0 0.39
SC 118.3 1895 11.4 75.9 0.40 ____2.66

Sc 120.9 1937 8.4 57.6 0.39
19 14 sc 116.8 1871 9.1 55.5 0.44

Sc 121.5 1946 6.2 43.6 0.39 12.70
Sc 118.4 1897 11.7 75.0 0.421

22 13 CL 107.3 1719 14.6 69.3 0.571
Sc 120.1 1924 11.8 79.1 0.40- *
SC 126.8 2031 .3 68.4 -.,U-

24 9 ML 112.9 1808 12.4 68.3 0.--
- SC 115.7 .185_3 10.7 75.0 A.39 -

i -SC 111.6 1788 15.7-. 83.2 0.5
- NP SM 118.2 1893 11.7 77.7 0.401

_NP SM 116.0 1858 9.7 57.9 0.45
22 9 CL 115.3 1847 10.0 58.5 0.46

NP SM 117.8 1887 11.7 73.5 0.43

SM 117.9 1889 12.1 76.3 0.43
24 7 SM 12.5

NP SM 14.6

SUMMARY OF LABORATORY TEST RESULTS
PAGE 12 OF 18

LECHUGUILLA DESERT, ARIZONA
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F..TI. S

PERCENT FINER BY WEIGHT

-o w 09 SAMPLE INTERVAL STANDARD SIEVE OPENING U S STU

, _ _BLDRS, COBBLES GRAVEL S
____ FEET METERS 240 12" 6" 3" Ik" 3/4" 3/8- 4 1-10

LD-C-5 P-1 6.2-6.8 1.89-2.07 - 00 97 78
2P-2 10.0-10.9 3.05-3.32
P-3 15.0-15.6 4,57-4,75 _100 194

P-4 20.0-20.6 6.10-6.28 ] k-oo
P-4 20.6-20.9 6.28-6.37 - - -

__.___ P-4 20.9-21.5 6.37-6.55 _ _

P-5 30.0-30.9 9.14-9.42 ___

_P-6 40.0-40.6 12.19-12.38 100 98 90
_ _ P-6 40.6-41.7 12.38-12.71 _ _

P-7 50.0-50.8 15.24-15.48 100 99 94 77
_ _ P-8 60.6-61.2 18.47-18,65 100 99 92

P-9 70.0-71-S 2134-21-B --iO 9. .94_1'
P-_0 80.0-80.6 24.18-24_57 100 92 R9. A3 72
P-10 81.0-82.0 24,69-24.99 '

P-11 90.0-91.1 27.43-27.77 _ l
P-1? 100.0-101.2 3.48-30.85 - -

P-J3 125.0-12S.5 38.10-38.25 1no 8 74 53 -
P-14 1500.-ISO.4 49.72-45.4 - -

P-15 175.0-175.8 53.34-53.58 100 89 76 63 150
ca P-16 200.0-200.6 60.96-61.14 100 97 89 70

P-17 225.0-225.3 68.58-68.67 100 91 82 71

LD-C-6 P-1 5.0-7.0 1.52-2.14
._ _P-2 10.0-10.6 3.---3.23 - 10

P-2 10.6-11.2 3.23-3.41
P-2 11.2-11.8 3.41-3.60
P-3 20.0-20.2 6.10-6.16 100 97 92
P-4 30.0-30.6 9.14-9.33 100 99
P-5 40.0-42.0 12.19-12.80

I P-6 ,50.0-51.4 15.24-15.48 _ -- -
P-7 60.0-61.4 18.29-18.71
P- 70 0-7n- 6 21 -4-21.52
P-9 80.0-80.6 24.38-24.57-
P-9 80.6-81.6 24.57-24.87,
P-l0 90.0-90.6 27.43-27.61 10
P-li 100.0-100.7 30.48-30.69
P-12 125.0-125.6 38.10-38.28 10
k-12 125-6-126.5 3828-38.56 1
-P- 11 150.0-151-.9 45.72-46.30 1-- -- 10"

IP-14 175.0-175.2 53.34-53.40 I0og

LD-D-l P-i 5.0-5.6 1.52-1.71 1
P-1 5.6-6.2 1.71-1.89 1

*Indicates that test has been performed and results are included in this appendix.
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1100 199 94 77 148 . 37 31 12 7 36 19 17 SC 118.2 1893 10.3 65.210.43
100 99 92 64 48 36 12 7 29 18 11 SC 115.0 1842 8.7 66.3 _

In 1si. . 7t 35 94 -3 __ 2 11NP ISM 116.5 1866 11.8 71.6 0.45 -
0I92 R 683 7 49 33 3ICa 72 6 _SC 113.5 1818 12.7 70.8 0.48

SC 113.6 1820 13.2 73.5 0.48
SC 122.4 1961 7.4 53.2 0.38
Sc 120.8 1935 13.0 88.5 0.40

100 88 4 53 _23 14 In 3 2 SW/SM 122.8 1967 9.3 67.2 0.37
I_!_ SM 111.7 1789 9.6 51.0 0.51

0 89 76 63 50 24 11 7 NP SP/SM 125.8 2015 7.8 62.2 0.4_
100 97 89 70 40 25 17 4 2 SM 121.1 1940 8.8 60.7 0.39_
100 91 82 71 45 26 15 4 2 NP SM 8.1

!__ 1___ SM/SC 114.7 1837 11.5 66.10.

0 - - - 0 20 61 54 24 20 4 1 SM/SC 115.7 1853 7.5 44-.2 0.. _

1_1_1 1__ SM/Sc 114.4 1833 8.5 51.5 0.45

1_1_ I__SM/SC 112.9 1808 9.4 5.5. 4
100 97 92 42 12 6 I SP/SM 19.

100 99 89 77 27 7 6 NP IM 96.6 1547 17.4 6.J. Q.
__SM 105.1 1684 10.6 47.3 I0,6

-_ SS i0 168 10 1664 0-2
10 00 81 37 9 6 NP SM 99.7 i15 22-0 86-1 D.

1- 1 - _ _- _M 108.7 1741 16.4 80.71 0.55
__" _ ____ ___ CH 103.8 1663 22. 7_ Q0.,U0

100 99 93 62 69 25 44 CH 102.9 1648 _24Q lO0.10 -IS - -- 100 98 87 27 4 2 .sm 102.0 1639 13.5 55.9 .6
1___ ._ SM 115.1 1844 12.9 75.1 0.46

_100 99 92 56 11 6 NP ML 99.6 1595 13.0 50.8 10.69
I I__ ML 109.8 1759 14.1 71.2 ).53

l___ 100 99 83 32 NP SM 107.8 1727 16.2 77.7 1.56
100 98 57 19 10 0 SM ._ 14.2 .

____ __ 107.6 1724 8.3 39.5 .57 -
IIi ir 1119.0 1906 5.5 35.0i0. 4

in this appendix.



I N-S ITU COMPACTED C 21

_ _= +

CSC DRY UNIT DRMAXIMUM
u WEIGHT &Y caENSITY

-- = (+ &" - - - - -

S 1 .4 12r% sc 114.3 -
AjjCL 104.4 1672 16.0 57.6 0.75- - __- * -- -

_CL 19.4 1752 15.5 77.5 0.54 -
CL 114.3 1831 10.1 57.6 0.47 - -

-_ CL 112,2 1797 .12.0 64.5 Q __

14 ISc 110.6 1772 13.9 80.6 0.47--
Sc 117.5 1882 )2.9 ,43--

17 Sgc 118.2 1893 10.3 6.0.3
11 Sc 115.0 1842 8. 66.3 - ---

Nb~P SM 116.5 1866 11.8 71.6 0 45_ - -
Sc 113.5 1818 12.7 70.8 0.48-
Sc 113.6 1820 13.2 73.5 0.48.--
Sc 122.4 1961 7.4 53.2 0.38-
Sc 120.8 1935 13.0 88.5 0.40
Sw/SM 122.8 1967 9.3 67.2 0.37
_ SM 111.7 1789 9.6 51.0 0.51

NP SP/SM 125.8 2015 7.8 62.2 0.34
Ism 121.1 1940 8.8 60.7 0.39- - - -121 .I *m8

SMSC -L__ __, ___ I_6.
SM/Sc 115.7 1183 44-2 --4

SMSC 114.4 1833 8.5 51 - f------
SM/SC 112.9 108.4 5.

-N S _ . 6- -1547 17.4 63.--
SM 105.1 1684 10.6 47.3 0.60

•m !104.1 116 161 .04 d-ai :

108.7 1741 16.4 80*
C Hl 103.8 1663 22 .O-

44 CH 102_9. 648 0 1 00.0
SM 102.0 1539 13.5 5S 9 0.65--- -
Ism 115.1 1844 12.9 75.1 0.46 -

NPM _-- 99.6 1595 13.0 50.8 0.69
1ML 109.8 1759 14.1 71,2-- -

NP ISM 107.8 1727 16.2 77.7 .56-- -

_I___c 107.6 1724 8.3 39.5 .57
R- i

Q 119.0 1906 5 5.50 o.42- - - - - - - - -

SUMMARY OF LABORATORY TEST RESULTS

PAGE 13 OF 19
LECHUGUILLA DESERT, ARIZONA

M, SITING INVETIGATION 
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FN-T-1 I

PERCENT FINER BY WEIGHT

2 L SAMPLE INTERVAL STANDARD SIEVE OPENING U S STA.

_ _-_-_ BLURS, COODLES GRAVEL SA
" FEET METERS 24" 12" 6" 3" 1)" 3/4" 3/8" 4 I 10 |

LD-D-1 P-1 6.6-7.3 2.01-2.23 100 98 91 73
P-2 10.0-11.0 3.05-3.35 I i I
P-3 15.0-17.3 4.57-5.27 100 93 75
P-4 20.0-20.6 6.10-6.28 - |
P-4 20.6-21.2 6.28-6.46 _

_____-_P-4 21.2-21.6 6.46-6.58 |
cc__ P-4 21.6-22.5 6.58-6.86 100 98 95 86
Z_ P-5 30.0-31.2 9.14-9.51 |

P-6 40.0-41.6 12.19-12.68 100 98 93 85
P-7 50.0-51.2 15.24-15.61 | |
P-8 60.1-60.7 18.32-18.50 100 95

_P-8 60.7-61.3 18.50-18,68|__ |
P-8 61.3-62.2 18-68-18.96 - -

P-9 70.0-71.9 21.34-21.91 1100 99 67 43
P-10 80.0-80.9 24.38-24.66I ! 1
P-il 90.0-90.6 27.43-27.61 - __- - - - - 100

P-11 91.0-91.7 27.74-27.95 _

P-12 100.0-101.6 3Q.8-30.97 . 100 99 98 921
P.13 125.0-125.5 38.10-38.25 | |
-.14 150.0-150.6 45.72-45.90 -100

B-15 175.0-175.6 53.34-53.52 100 98 85
,-16 200.0-201.0 60.96-61.26,
P-17 226.6-22 .5 69.07-69.25 [100 |
P-18 250.0-250.6 76.20-76.38 lo0

A. P-18 251.6-252.5 76.69-76.96 _ _ _

P-19 275.0-275.6 83.82-84.00- - -- 100
P-19 276.6-277.5 84.31-84.58 -- 100
P-20 301.1-302.0 91.78-92.05 1oo0
P-21 350.0-351.5 06.68-107.1 100
P- 2 2  400.1-401. 21.95-122.1- - |
P-23 450.0-450.8 37.16-137.4 lOO0!
P-24 500.0-50.4 52,40-152.5- __- -

.- 2 5- 600.0-600.8 82.88-183.1 __

P-26 700.-701.0 213.36-213.66 I]
I]

LD-D-2 P-1 10.6-11.2 3.23-3.41 1100 99 92
P-2 15.0-17.1 4.57-5.21 |]
P-3 20.2-20.6 6.19-6.28 100 97 92 74I!

P-3 21.2-21.5 6.46-6.55
P-4 30.0-32.0 9.14-9.75
P-5 40.0-40.6 12.19-12.68 _l-- 9

_P-5 41.5-42.5 12.65-12.95 |
- P-6 1 $0.0-52.1 1 15.24-15.88 1-0 97 ! 88 |

*Indicates that test has been performed and results are included in this appendix.
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PERCENT FINER BY WEIGHT t IN-SITU COMPAC

E OPENING U S STANDARD SIEVE NO. SIE ATTERBERS DRY UNIT ,M-. MAXIMUMSIE'i) LMIS UCS WEGT2.~ , DRY DENSITYGRAVEL SAND SILT OR CLAY WEIGHT

: I "3/4" 3/8" 4 10 40 100 200 .005 .001 LL PL PI (pef) (k=3. & (pcI) (kg/-,

- 100 98 91 73 40 29 23 12 8 44 19 25 sr 120-9 1937 5. 1 . 0.3 L1

_ sm 1 39 2 7 1.1
___100 93 75 35 22 17 SC 119.2 109 7.0 45.8 0.4_41 _

-SC 10-6 1771 47 -50 a. sU

100 98 95 86 53 41 31 8 6 42 25 17 sc_ 5 i A8. 31-a.80 __I__

-SM - 1 1861 5.8 34.8 0.451
100 98 93 85 53 43 32 114.0 1826 4.7 26.4 0-48|

_ _m 11A4 1887 s.8 37.3 0-421
100 95 78 67 49 12 7 37 20 17 qc 1 103.5 1658 6.7 28.80I

SC 105.2 1685 _6.2 27.8 0-6(
---- - 107.6 1724 3.7 17.7 0.57

100 99 67 43 21 12 8 2 1 NP SW/SM 117.6 1884 - 4.9 30.6 q043i
SSM 110.4 1768 8.6 44.2 0.53

]_ 100 92 184 64 11 5 28 18 10 jCL 101.9 1632 6.6 27.3 0.65 ]
I CL 106.5 1706 8.4 39.0 0.58 I

_ 100 99 98 92 66 48 30 4 3 SM 113. 1812 4.1 22.6 0.49

I_ sM . 11L.5m_ 1786 .8 62.110.11 I
____100 93 85 63 13 6 29 19 10 CL 103.5 1658 5.7 24.5 D.63|

_ _ 100 _98 _85 25 11 6 -- SW/SM _1__.2 1749 8.9 44.3 o541 l
1 _ SM 111.4 1784 15.3 80.4 0.51 _

! _- _- 100 87 59 24 2 1 SM 104.8 ;1679 17.5 77.8 0.61 1
___ 100 94 72 31 7 4 NP iSM 101.8 1631 13.9 59.0 0.62

__ __SM 99.3 1591 21.2 82.1 0.70 _ ,
- 100 98 90 36 4 4 NP SM 98.6 1579 17.0 64.8 0.71

- - 100 98 92 79 - - -ML 100.9 1616 i3.7 95.4 0.67 l
! 1 100 96 87 50 8 5 ML 101.4 1624 20.4 83.4 0.66 _

I I 100 99 9 65 20 14 _ _ P 98.5 1578 26.3 100.C0.7J -

- - - -M 110.3 1767 13.6 69.6 0.53
1 J 100 98 95 84 25 10 36 20 16 CL 111.0 1778 16.2 84.5 0.52 __

i 1104-, 1672 19.6 -86. 0.62 D •

100 99 93 43 8 52 22 30 CH ___. 2n-1 q8_q 0-55
5 -" 52 04 C- H 1.1 A. 1772 20 It 0I0. .5

|_100 99 92 58 36 28 7 5 NP SM 117.7 1885 8.8 59.9 0.40 -

I_ __SM 112.1 1796 13.1 70.6 0.50
100 97 92 74 28 6 114.1 1828 .12.2 69.7 0.47I _ sm 105,4 1688 9.0 40.6 0,0(

- - SM 114.3 1831 9.3 52.8 0.47

0 9 .7. 4 1 1SM 104.7 1677 13.5 72.5 0.50
- I - gM 11-22 1797 14.0 75-6 1050

- 100 97 88 52 33 22 -NP JSM 117.0 1874 11.5 70.5 0.441

Deluded in this appendix.



'II

I N-S I U COMPACTED c
ERERG DRY UNIT M.- MAXIMUM % . _ -3_P Ca

LIMITS USCS L=L 1 .= SI. - j CI,WEIGHT a " 2 DRY DENSITY " - caPL P (c! ,/. = = C., 0
_ B. A. 9.. 0- -

CD~ ca LaPl PI ppcf) (kg/ ) (c. c (PMt ( ag.) _ La

19 25 sr 1209 1937 .1 _35.0 0.3 _-
gM 11919 . 41.7 0-5)

SC 119.2 1909 7.0 45.8 0.4)
SC i0.6 1771 4-7 250. 0.5 _ 2-66 *
sc

25 17 SC i).1 18E3 54 31.81-4_

SM__ .116-2 1861 5.8 34.8,0-.
- iSM 114.0 1826 4.7 26.4 0.48 _

SM I1I1R.4 18R97 . 37.3 0-421
u2017cj 103.5 1658 6.7 28.8-0-6- -

SC 105.2 1685_ 6.2 27.8, 0.6_ *
-mS 107.6 1724 3.7 17.7 0.57

NP S/SM 117.6 1884 4.9 30.6 0.43

SM 110.4 1768 8.6 44.2 0.53
18 10 CL 101.9 1632 6.6 27.3 0.65 *

CL 106.5 1706 8.4 39.0 0.58
SM 113.1 1812 4.1 22.6 0.49
SM__ 11-.5 17 11.8 62,1. 0.51

19 10 CL_ 103.5 1658 5.7 24.5 0.63 *
-W/sM- 10.2- 1749 -A.9- 44.3 0.54
-sM 111.4 1784 15.3 80.4 0.51
iSM 104.8 1679 17.5 77.8 0.61

I NP iSM 101.8 1631 13.9 59.0 0.62 2.65 *

SM 99.3 1591 21.2 82.1 0.70
I INP SM 98.6 1579 17.0 64.8 0.71 -

iL 100.9 1616 23.7 95.4 0.67! 1 L[ 10!,4 1624 20.4 83.4 0.66

A NP ML 98.5 1578 26.3 _1Q00 0.71
| IM 110.3 1767 13.6 69.6 0.53 _____ __- - - - - - -

2 16  C 111.0 1778 16.2 84.5 0.52 -L1 [sm 104 4 1632 19.6 86.1. 62-

24 293 10.& 1772 20 10o 0. - -2n--3- _ --2

I SM 117.7 1885 8.8 59.9 0.40 -

SM 112.1 1796 13.1 70.6 0.501_
! I i 114.1 1828 12.2 69.7 0.47 12.69 -

SM 1054 1688 9.0 40.6 _.60

NP, SM 114.3 1831 9.3 52.8 0.47
I 104.7 1677 13.5 72.5 0.50 -

I .M 112-21179 1797 14.0 75. 0-50
S NPjSM 117.0 1874 11.5 70.5 0.44 - -

SUMMARY OF LABORATORY TEST RESULTS
PAGE 14 OF 18
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PERCENT FINER BY WEIGH

SAMPLE INTERVAL STANDARD SIEVE OPENING U S STAN

--,- -- ,. DLDRS, CODDLES GRAVEL SAI

- FEET METERS 24" 12" 6" 3" !k" 3/4" 13/1" 4 10

LD--2 P-7 60.0-60.6 18.29-18.47 100 99 97
P-7 61.2-62.1 18.65-18.93

P-8 70.Q-71.3 21.34-21.73
P-9 80.0-82.1 24.38-25.02 1 97 83
lP-lO 90.0-92.3 27•-43-28.13

__"___P-I 100.0-101.4 30.48-30.91 100 93 85 69
P-12 125.0-125.6 38.10-38.28

___ P-12 125.6-126.2 38.28-38.47 100 99 96
P-12 126.2-127.4 38.47-38.83
P-13 150.0-152.0 45.72-46.33

P-14 j750-175.6 -3----4-53-52

__ P-14 175.6-176.7 53.52-53.86 100

P-15 200.0-200.6 60.96-61.14 100
P-15 200.0-202-5 61-14-61.72

JP-16 225.0-227.2 68.58-69.25 100 97 86
___P-17 249.0-250.3 75.90-76.29

P-18 275.0-275.6 83.82-84.00 100
____P-18 276 .5-277.4 84.28-84.55 '
-- __P-19 300.6-301.5 91.62-91.90 -00 96 87 71 55
_ _ P-20 350.0-350.7 106.68-106.8 I

.P-21 400.0-400. 121.92-122.0

L -D-3 P-1 5.9-6.5 1.80-1.98 100 96 87 71Q P-2 10.0-10.6 3.05-3.23 100 99 95 .
-_ _ P-2 11.5-12.4 3.50-3.78

P-3 15.0-16.9 4.57-5.15

P-4 20.0-20. 610-6.28 -

_ _ P-4 21.5-22 1 6,55-6.74 10- 98 94
_ -5 1 30.0-30.6 9.14-9.33 100 97 84

_ P-5 30.6-31.i 9.33-9.60 -00 87 70
P-6 40.0-41.6 12.19-12.68 I_1_I
P-7 S -n n-sn -A 15.24-15.42 100 99 5 7
P-7 50.6-51.5 15.42-15.70 I l
P-8 60.0-60.5 18.29-18.47 I-|
P-8 60.6-61.2 18.47-18 65 100 87 70

P-8 61.6-62.2 18.78-18.96 - -

P-9 70.0-71.0 21.34-21.64 I
P-10 80.0-81.7 24.38-24.90 I

_ P-1L 90.0-91.7 27.43-27.95 100 86 77 C5
_ _ P-12 100.0-100.6 30.4.8-30.66 100 98 92 77 60

p-i1 125.0-126.8 381-865

IP-14 150.0-151.4 45.72-46.33 -

P-15 175.0-175.6 53.34-53.52 -

*Indicates that test has been performed and results are included in this appendix..

appendiz.



PERCENT FINER BY WEIGHT IN-SITU Cs
A CLE ATTERBERG DRV UNIT NA !i

SIEVE OPENING U S STANDARD SIEVE NO. AiZE (m DRY UNI

________________________ SZE-) LIIT UCS WEIGHT ~ - DRY DC4
GRAVEL SAND SILT OR CLAY 1 a

3" ,k" 3/4" 3/8" 4 I0 40 100 200 .005 .001 LL PL PI (,=I) (k./) - - (ZC,)|(

1001 99 97 83 64 42 8 4 Sm 106.7 1709 12-. ___

S - -s 1126 1804 11-5 62.4nso I

I_ s_ SM 124.2 1989 7.6 57.3 0.36

-100 97 83 56 40 20 _--A- 2 s- 112.7 1805 11.3 61.8 o.SO
NPSM 118.0 1890 8.8 55.2 0.43

100 93 85 69 39 25 15 2 1 S 148_ 190 8.8 56.20.43
__ - m 112.1 1796 13.6 68.8

100 99 96 68 4*1 26 -8 4 Sm 108.1 179 13.2 64j
!-SM 120.8 1935 9.1 62.5 0.4

- - 121.8 1951 9.8 68.7 0.3
CL iI 1847 1o7 77.a . 7J

100 99 95 86 55 40 50 20 30 CLCH 112.5 12 16.4.1.
100 94 88 62 10 5 1 i09.5 1754 15.8 79.0.

___ ___ SC 124.0 1986 11. 872

S100 971 6 69 36 23 14 3 2 NP SM 128.9 2065 7.7 67.5 1
__ NP ML 119.3 1911 10.8 70.6 0.411 |

] 100 94 87 58 13 6 ML 108.1 1732 12.1 5. .51
_ML 107.8 1727 14.2 68.0 0.56

100 96 87 71 55 32 16 9 SP/SM 123 .A f0 I 0.2 15.10.
II_ GM 13.19 2183 6.9 79. 0-24- I

__ GM 134.2 2150 7.8 82.5 0.26

100 96 87 71 40 26 18 9 4 50 24 26 SC 122.4 1961 6.2 56.20 I
100 99 95 63 47 41 14 5 35 18 17 SC 108.8 1743 15.2 75.0 0.55

I 67 28 39 Sc 110.9 1776 14.7 76.6 0.52
i_ SC 120.6 1932 7.7 52.0 0.40

_ _ SC 120.3 1927 7.1 47.9 o.Qo
100 98 94 82 50 38 29 37 21 16 SC 119.9 1921 5.4 37.0 091i

100 97 84 50 28 22 10 8 SC 116.1 1860 9.8 58.6 0.A5 ___

100 87 70 43 32 25 42 20 22 SC 12R-9 2065 7.4 64.8 0.31
I 1_I SC 117.3 1879 13.2 81.6 0.4 4

J5_ 10 99 9 .75 40 1 26 18 5 3 - - - 121.9 1953 9.7 i84.3 0.311 I
_£ 127.8 2047 5.5 46.5 0.32JI ] [SM 113.1 1812 10.9 60.1 041 I

-- 100 87 70 43 32 24 5 - - V 117,9 1829 11.4 717 ,36

-Cl - -s- 124.1 1988 8.6 64.9 0.36 IJ

_1 l_1_SM 124.5 1994 8.0 61.0 0.35 _ ]

i [ I S. 120.1 1924 10.5 70.3 0.40 1J

100 86 77 C5 41 32 25 28 20 8SC 119.1 1908 12.1 82.6 0.391

100 98 92 77 60 23 13 9 1 1 sw/SM 138.5 2219 5.2 68.5 0.2 IJ
1lSM 125A.2P6 9.7 f6.1 0 .

! - sM 125.5 2010 9.0 71.1 0.3_
-l - SW/SM 117.1 1876f11. 69.5 .44

included in this appendix.



IN-SITU COMPACTED - -

DRY UNIT um .- 11 MAXIMUM ui Q& ~
OMITS -z:CI-

WEIGHT -c c DRYDENSITY a ,
L; C.3 w

PPL - (pcf) (fkg/ 3 ) a (pCf) (kg/3) 4 I. r I

-m 101-7 1704 12.5-

SSM 112-A 104 11-5 62.4 0 _

SM 124.2 1989 7.6 57.3 0.36
- - . 1805 11.3 61.8 0.50
- - m 118.0 1890 8.8 55.2 0.43
-NP -SR - 18.j 190 8.8 56.3 0.421
-SM 112.1 1796 136 68.8 0.531 1
I SM 108.7 1741 13.2 64.8 0_55

SM 120.8 1935 9.1 62.5 0.40-
sm 121.8 1951 9.8 68.7 0.381
CL l1 i 18 104 1. 7 77-8 0 a7

- 30 CL CH 112-5 1802 16.4 88, I0.5 _| 09 ,8-a 7-M 4 15 8 79 1 54

• SC _ _1241,Q_ -19A86 11.6 872 9.36i

NP SM 128.2 2065 7.7 67.5 0.31-
NP ML 119.3 1911 10.8 70.6 10.41- -

ML 108.1 112 12.1 .5 5 DU
ML 107.8 1727 14.2 68.0 0.56 -
-SP/sM-Il.~6 1- 80A 102.2 76.7 0_6_
GM 116-1 2183 6.9 79.4 0.24 _

GM 134.2 2150 7.8 82.5 0.26

24 26 SC _12Z.4 1961- 6.2 56.2 0.30 _*

1817 SC -18.8 1743 15.2 75.0 0.55 *
39 Sc 110.9 1776 14.7 76.6 0.52 _

- SC 120.6 1932 7.7 52.0 0.40 1
SC 120.3 1927 7.1 47.9 0_"4_*

21 16 SC 11991921_ 5.4 37.0,9 o 0U*
SC 116.1 1860 9.8 58.6 0.45 * -

22 SC _ 2.9 25 . 64.80.31 _ - -.4
- - SC 1. 1879 1.2 8.6 0,4 4

- SC- 121.9 1953 9.7 84.3 0.31 *
sc 127.8 204L 5 5 46.5 0.32
sm 11 .1 1812 1 9 60.1 0A9 *
SM 117.9 1889 II704

SM 124.1 1988 64.9 0.36 -

SM 124.5 1994 8.0 61.0 0.35
SM 120.1 1924 10.5 70.3 0.4-

8sc 119.1 1908 12.1 82.6 0.3--
SW/SM 138.5 2219 5.2 68.5 0.20 2.67
SM 125.2 2006 9.7 176.1 0. 35 - - - -

SM - 125.5 2010 9.0 71.1 0.34 1 1 - 1 1
SW/SM 117.1' 1876 11.3 69.5 0.44 - -I -

SUMMARY OF LABORATORY TEST RESULTS
PAGE 15 OF 18

LECHUGUILLA DESERT, ARIZONA

X SITING INVESTIGATION TAr

DEPARIENT OF THE AIR FORCE - SAVSO C-2

-- UORO NATIONAL, I11.1



FN-TR- I

PERCENT FINER BY WEIUT

M SAMPLE INTERVAL STANDARD SIEVE OPENING U S STU

5- _ _ _ _ _ _ _ BLDRS. COBBLES GRAVEL to
- FEET METERS 24" 12- 6" 3" I%" 3/4" 3/8- 4 18

PLDD-3 .- 5 175.6-176.5 53.52-53.80 100 81 72 57 44

p-j. 200.0-201.3 60.96-61.36 -

P-i? 225.0-226.3 68.58-68.98 100 94 11 -

-P-18 250.0-250.6 76,20-76.38 1
P-19 275.0-276.3 83.82-84.22 100 98 94 83 _

____P-20 300.0-300.6 91.44-91.56 100 98 97 89 77
__ P-21 350.0-351.0 106.68-106.9-
___ P-22 400.0-400.6 121.92-122.1 I00

P-23 450.0-450.6 137.16-137,34 100 88 71 55

LD-T-I** B-1 0.0-0.5 0.00-0.15 100 98 93
R-2 2.0-3.0 0.61-0.91 100 95 92 .2
B-3 7.0-8.0 2.13-2.44 100 - 95 77
B-4 12.0-13.0 3.66-3.96 100
B- 15.0-16.0 4,57-4.88
B-6 18.0-19.5 5.49-5.94

Tfl-T-2** B- 0.0-1.0 0.00-0.30 100
R-2 6.0-8.0 1.83-2.44 -00 96 94
R-3 18.0-20.0 5.49-6.10 - 92 9 8I

LD-T3** - 5.0-6.5 1.52-1.98 -00 93 89
_B-3 18.0-20.0 5,49-6.1- 0 1i00 92 83 78 69, 51t

LD-T-4** B-i 0.0-1.0 0.00-0.30 1001 98 9

B-21 3.0-5.0 0.91-1.52 100 99
Al-3 18.0-20.0 5.49-6.10 -00 95

LD-T-5** B-i 0.0-0.5 0.00-0.15 100 92 85, 72
A-2. 0.5-1-5 0.15-0.46 - - 100 99,2
R-31 10.0-20.0 3.05-6.10 1-100 98

LD-T-6 * *  - 0-0-0.5 0.0-015 - 100 94
B-2 3.0-4.0 0.91-1.22 100 93 92 85

LD-T-7** B-1 0.0-1.0 0.00-0.30 100 971 7
B-2 6.0-8.0 1.83-2.44 o100 97 85 1
;t-3 19.0-21.0 5.79-6.40 1 - - 00 96i

LD-T-8 *  B-i 0.0-1.0 0.00-0.30 100 96
B-2 3.0-5.0 0.91-1.52 100 99 91
R-3 -17.0-19.0 s.18-5.79 -10 97 -

*Indicates that test has been performed and results are included in this appendix.
**Trench

1.t
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PERCENT FINER BY WEIGHT IN-SITU - COIPA

EVE OPENING U S STANDARD SIEVE NO. SIEn ATTERERG DRY UNIT ...- - MAXIMUM

GRAVEL SAND SILT OR CLAY LMT UCS WEIGHT _ r2 DRY DENSITY€. 
r I-

1- 3/4" 3/8" 4 10 40 100 200 .005 .001 LL PL PI (pc) (kg/ E3 )m -pcf k

-100 ,81 72 5 44 22 148 SW S I n701a 7.0 56.3 o1,1- A m 123-6 1980 9.2 68.6 0,3d1 1 _
S 100 94 71 48 17 8 4 NP w 1 2Q4 1961 10.4 74.6 0.381 _ -

- - _-- SM 129.2 2070 6.3 87.3 0.191
100 91 83 66 39 26 66 2 1 SM 128.7 2062 8.5 74.0 0.311 _1
1 0 98 97 89 77 48 33 26 7 5 SM 122.6 1964 9.1 65.7 0.31 1__

I -- SM 120.8 1935 10.6 72.9 0.391__ __

100 9 92714 55 3 2 NP L 118.6 1900 12.7 81.4 0.4! ]__
100 880 71 55 32 20 15. M 132.9 2129 6.4 64.9 0.27 ___

100 98 93 71 50 33 9 4 1s 1 -- 1.5
;00 _ _- 92 82 53 23 _ 1 1.9-

- 10 95 77 26 9 6sWSM _ 1.6 __
- I00 99 98 97 83 54 73 36 37 MH 17.5 _ 104.0 16M

1 -00 9896 74 40 61 27  34 CH 12.0 ._
r- 100 65 13 NP qM ,.-2.3 _

- 00 99 93 62 28 3,2 NP SM 0.4
96 94 89 74 614 1 33 25 8 SM 1.9 ___

100 92 91 86 70 55 NP SM 3.4 ._

100 93 89 80 43 19 10 NP SW/SM .
92 83 78 69 58 29 13 12 SW/SM

__ 100 98 93 71 4827 5 2 NP SM 0.6 .

- 1 100 99 96 84 7966 20 8 35 21 14 CL 4.7 1 2
1100 95 77 27 10 6 SW/M 0.9

100 92 85 72 43 3125 8 3 SM 0.9 _
l - [ 0 9 .94 6-7 -144 34 _ 24 16 8 S 2.2
100 98 96 85 66 33 1 7 5 NPi SM 2.6

100 94 78 48 33 25 8 4 27 19 81 SC 1.2_J__1. _ -_

100 93 92 85 65 33 22 17 NPI SN 1.1 ! -

100 97 74 29 15 7 2 2NP _sw_ 1.4 __ 1
100 97 85 64 36 2720 9 5 43 22 218 SC 1.1 i __

- 100 96 82 52 40 3 12 8 29 17 12 sc _ 2.0 __

- 1 100 96 88 58 45 25 s 0.7 I !
0 99 91 73 38 31 54 22 32 SC 2.3 _ _

- 100 97 89.2 67 52 2 2 12 Sc 1 2.4

luded in this appendix.



126;fl.. 2Ql 8 .0 56.310.3- ____ - -
123-6 1980 9.2 68.6 06

122.4 1961 10.4 74.6 0.38
129.2 2070 6.3 87.3 0.1
128.7 2062 8.5 74.0 0.3-
122.6 1964 9.1 65.7 0.3- *
120.8 1935 10.6 72.9 0.39
118.6 1900 12.7 81.4 0.4_
132.9 2129 6.4 64.9 0.2_

1.5

1.6
17.5 104.0 1666 21.0
12.0

2.3

0.4
1.9
3.4

0.6
4.7 128 9 2065 8.6
0.9

0.9
2.2

_______ 2.6 __ _ _ _ _ _ _ __ _ _

1.2"
1.1

1.4
1.1
2.0

0.7
2.3
2.4-



FN-1T-I 9

PERCENT FINER BY WEI

SAMPLE INTERVAL STANDARD SIEVE OPENING U S S1

"" . =" __LOR
, COBBLES GRAVEL

ac .1 FEET METERS 24" 12" 6" 3" 1" 3/4"13/8" 411

LD-T-9** B-1 0.0-1.0 0.00-0.30 100 92 86 81 71
B-2 8.0-10.0 2.44-3.05 100 96 4
B-3 19.0-21.0 5.79-6.40 100, 77 73 70 67 58

-D-T-10** B-1 0.0-1.0 0.00-0.30 _100 96
,,_____B-2 7.0-9.0 2.13-2.74 100 96

B-3 19.0-21.0 5.79-6.40 _100 96 95

LD-T-11*, B-1 0.0-1.0 0.00-0.30 100 96
B-2 7.0-9.0 2.13-2.74 100 97

B-3 19.0-21.0 5.79-6.40 100 93 83 6
LD-T-12* B-1 0.0-1.0 0.00-0.30 100 98 9 7

B-2 6.0-8.0 1.83-2.44 _10 99 9 1
B-3 19.0-21-0 5-79-6.40 10 97 88

LD-T-13*4 B-1 0.0-1.0 0.00-0.30 100 99 97 9
B-2 7.0-10.0 2.13-3.05 100 98 90 2

LB-3 19.0-21.0 5.79-6.40 100 .97-

4.4
-- 14*' B-1 0.0-2.0 0-0.61 100 80 62 49 5 _4 3

=8-2 9.0-12.0 2.13-3.66 100 9
B_ 3-3 19.0-21.0 5.79-6.40 100 97 89 6

ID-T-15- R-1 0.0-1.0 0.00-0.30 100 98 88

•8-2 4.0-7.0 1.22-2.13 100 98 93 .7
A-1 12-0-14-0 3.66-4.27 100 94
B-4 18.0-20.0 5.49-6.10 100 99 97

LD-T-16*' B-1 0.0-1.0 0.00-0.30 -- n 98
B-2 7.0-10.0 2.13-3.05 100

rD-T-17* B-I 0.0-1.0 0.00-0.30 -100 98

B-2 8.0-1..0 2.44-3.35 1100 99 9
B-3 15.0-17.0 4.57-5.18 100 99

LD-T-I8* B-1 0.0-1.0 0.")0-0.30 100 go
B-2 5.0-7.0 1. ' 2.13 100
-. a. 8.0-10.0 2.44-3.05 100 83 71 68 65 58
B-4 18.0-20.0 5.49-6.10 100 89 87 82

HJ:T-1*  -I .-. .5-.610 93
B-2 3.0-6.0 0.91-1.83 0 99

*Indicates that test has been performed and results are included in this appendix.
**Trenches



PERCENT FINER BY WEIGHT IN-SITU 0PARnTICL - ATTERBERG-- - - --- -'-
SIEVE OPENING U S STANDARD SIEVE NO. LTTUSC DRY UNIT V MAI!

____ ___ ____ ___ ____ ___ ____ ___SIZE (m) LIMITS USCSWEGT .

GRAVEL SAND SILT OR CLAY WEIGHT !-2 - T DRY DI

3" I " 3/4- 3/8" 4 10 40 100 200 o05 .001 LL P1 PI (pCI) (kg/ 3 
1 (Pc)

1 100 92 86 81 70 45 34 23 .__ __

100 96 76 49 37 28 12 8 42 22 20 Sc 133.0
771 73 70 67 58 41 21 16 12 37 2- SP/SC . __

100 96 89 60 37 5 4 NP SM . __

.100 96 86 53 38 10 8 N__SM _

100 96 95 90 68 55 39 14 10 34 20 14 SC

100 96 90 63 49 31 2 2._ __ NP - -

100 97 87 56 46 37 4 20 26 SC

100 93 83 63 36 26 20 9 6 3 c SC __

100 98 90 78 564830 6 5 N _ P SM . __

S i o 99 94 77 38 30 5 3 46 22 24 Sc _ 1

S100 97 88 70 33 26 20 7 4 67 27140 SC__

.100 99 97 92 67 5 4 - NP £. NP !
- - I 100 98 90 175 38 11 7 ! 44 20 24 sc _ _

- - 100 97 88 52 38 8 43 23 20 sc |
62 49 45 42- _3 30 11 - P

. .. .100 97 84 72 49 8 3 NP qs I
100 97 89 69 31 19 16 8 5 44 21 23 SC 1 -_ 133.0

- _ 100 98 88 63 26 17 11 - - - NP SW/SM____

100 98 93 76 36 24 1 47 22125 SC .
100 94 74 26 1 8 sWSM. 0

100 99 97 79 33 19 1651 25 26 sc . .

Ion 98 89 59 38 21 5 4 _ NP SM . -

___100 98 87 73 57 14 9 _ __NP jm _____ _

100 98 94 63 35 17 5 4 NP SM

100 99 93 64 41 27 NP SM _ _

100 99 98 86 50 24 7 4 _ _ NP SM

100 90 73 36 19 12 SW/SM
100 98 95 81 39 _11_ - SW/SM

83 71 68 65 _ 8 38aSP ii _S

100 1 89 87 82 70 36 2NP SM _

10 93 82 60 43 1 6 51 NP SM _ ___

100o 9 87 68 - NP S. - - - -

i included in this appendix.



IN-SITU COMPACTED SERBERG - ..-- -

DRY UNIT MAXIMUM _aINITS Uses=I-, -j ca c '- CONI-WEIGHT "c " 9- -ZW I H . DRY DENSITY , Ca O -,

PL P - (pc,) (kg/m) " (PCI) (h/,
3
) ca

22 20 SC 133.0 2130 7.7
17 SP/SC

NP SM
- Np SM ________

20 14 Sc

NP SM

2. 26 SC _ _ _ _ _ _ _ _ __ _

o19 sc

NP SM _ _ _ __ __ _ _

22 24 sc
27 40 SC

20 24 __
23 20 SC

NP SM
21 23 SC 133.0 2130 7.7

I NP sw/SMlI 2212S sc I
iI s ! s~m 130.5 2090 8.725126 s I
I I -I

! INP S s--l
NP M~L __ ____ _

__NP Sn ___ __

NP SM _ _ _ _ _ _ _ _ _

N P ___ ___

__NP SM __ ___ __ __I

NP SM

NP SM

SUMMARY OF LABORATORY TEST RESULTS
PAGE 17 OF 18

LECHUGUILLA DESERT, ARIZONA

MI SITING INVEST IGATION XlIH.9

DEPARTMENT OF THE AIR FORCE - saMsoI C-2
____ ____ ___ ____ ____ ___ ____ __ RO NATIONAL, INC.
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FN-TA-i 0

PERCENT FINER 8

a U SAMPLE INTERVAL STANDARD SIEVE OPENING U

-_ _ _ _ _ BLORS, COBBLES GRAVEL
"cc__ 21 FEET METERS 24" 12" 6" 3" 1 * 3/4" 31" 4

LD-T-20* B-1 0.0-0.5 0.00-0.15 100 99

B-2 3.0-6.0 0.91-1.83 100 96
B-3 18.0-21.0 5.49-6.40 100 99 96.

LD-T-21* 1 0.0-2.0 0.00-0.61 -7 -7 7 65 55
,-_ B-2 4.0-6.0 1.22-1.83 100 80 69 1 j 52

B-3 10.0-12.0 3.05-3.66 100 83 67 592 50 41 -35A

LD-T-22*, B-1 0.0-1.0 0.00-0.30 ]10Q 95 90 4
B-2 13.0-15.0 3.96-4.57 100 80 65 59 49 4[

LD-T- 23* R-1 po-i o_ 100 95 90
-0 122-213 - 1 A00 8 78 66 i53

(omposit A 100 95 83
B oo100 lq

I C 100 99 '918

_D -100 98 95

* Indicates that test has been performed and results are included in this app.
* *Trench



100 99 95 65 41. 22 - - SM _ . I _
________100 i96 20 6 51 41 -22- 50 -.21 29 Sr _ _ _ -

_ 100 99 96 83 46 27 19 "P51L AM 1 I 34

-_Ll0. 87 77 AS 55 45 2 9  21l 17 NP, rM . _ _

1001 80 69 161 52 1 42 A I. I_ 13

67 59 5 4 .35 1s 27 16 8, 4- - GP 1 !

- 100 95 90 84 71 38 2i -- NP13 SM _

59 49 40 34 23 10 5 2 - GP ._ __ _

100 95 90 78 42 29 20 NP .SM " '_ I!
i Inn 88 78 66 55 , 42 19 1 ,__ SP/S _ _ I

100 95 83 72 52 25 j5 2 0 - NP S __ _ 134
100 qq 91 58 37 24 10 7 28 22 6 ! ss/c _ 1,I3__

"100 99 98 90 56 42 34 16 7 33 19 4 S . ._ - 13"

1 100 98 95 93 53 38 28 8 4 26 17 9 _ ___13 4__

included in this appendix.
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IN-SITU COMPACTED U
BERG O -

NITS USDSRY UNIT MAXIMU
usi -d CBi

WEIGHT I. =r 2.. DRY DENSITY &' 46 C.3 2- W co=

PL Pl (pct) (kg/2 3 
'" " p f) "3 )(PCf 7( ki, 03 }co D -

-INPI SM I I

21 2q -

_ _ _ - _134.7 2I58t 7.

-GPlm 114-0 2146 A-1
IGP .

NP SM __ ___ _

GP
P ___ ____ _ ___ _ _ _ _

sP/sm

_NP SM 134.0 2146 7.7 2.74 *
22 6 _| 13 - _.2 2134 .7.6 -2.63--
1 114 sr 132-4 2121 7. 267 -

.19 l ___ 134.8 2159 7.8 2.67 *

SUMMARY OF LABORATORY TEST RESULTS
PAGE 18 OF 18

LECHUGUILLA DESERT, ARIZONA

MI SITING INVESTIGATION TAILI

DEPARTMENT OF THE AIR FORCE - SA5 C-2

IG R NATIONAL INC.



FN-TR-1 9

c- V.3

Er

a

C', C.. -C

E r- ~V *~* ~ a CD~ co cc r- C" U" .cc t. Um CD C-

C.,=

C3 r CO co - C2i. a V-7 C7 m, coJ aW 0
-E= U!J -

-~ ~~~~~ c.m -j -. 0. ~ - - V) CO .. C) CJ a

1. -, ) 'J a,~ C C C u,3 V.im r , 4 o ao

C - -W C- - c , c CJ-

cc C,3

C-') C, -l r - c = = c -

a, a, c~ - u, V.3 c-.* , 7c- U1 cc, U7, ) - , -

~~~-cl cc Ircu a f , V)- .C= -o P7 cc) -- rCO a a -,

, - - -

C- r--C

C.-D -2 2)

LU C-3 a, c , C- -. a CJ - "

a, r -C4 U t:- C-3 co a, L" m, -r co a-- U CD to.ur- 0 , " CD C14 U'c" ' a ' ,

m ~ ~ ~ ~ .LL 7a3 c c3 ca - c~b a,> V.-3 al CA ca -3 . . 2

C-2 a, .a, C -2 C-. ca a, C--3 Z~C.2a a

C.3 C.3 , , a, . a

c - - a - a*, a -. C-a r ,2 a,* -,A a,2 a,2 ao c. a , 2

a , a, a , -- a , - , a , a a , a , a , a

uw -ru- icoc

I, M. C14 a, a,- a, cm ,, a

I I * * I I I I "I I

-j -c W- A. -W a,

w Ca C C 4 " Ca- C a

__j a, a, co aNC c oc , c, cc C

LE4COCOUGUCIL DEETAIZN
AI IIGIVSTGTO AL

GEATUN OF THCI FRE-SAS!
C=_____________________ cm URo C=T DM L co wcot L. C
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wD U-A-1

C=., C C= C= C= cm .c= c= cD CD 1m"D . C=* cD

-~~~~~~~ I).. - C D0 ~C _ * CD C
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MAXIMUMBORING SAMPLE SAMPLE INTERVAL SOIL NORMAL STRESS SASENTSHEAR STRENGTH

NO. NO. FEET METERS TYPE ksf kN/rm
2  

ksf kN/m
2

LO-A-4 D-3 10.8-11.3 3.29-3.44 SM 1.3 62 1.8 86

0-3 10.8-11.3 3.29-3.44 SM 4.0 192 4.2 201

0-3 10.8-11.3 3.29-3.44 SM 8.0 383 8.6 412

LD-A-10 0-3 10.5-11.0 3.20-3.35 SC 1.3 62 3.7 177

0-3 10.5-11.0 3.20-3.35 SC 4.0 192 7.2 345

D-3 10.5-11.0 3.20-3.35 SC 8.0 383 10.6 508

LO-B-1 P-2 10.0-10.6 3.05-3.23 SC 1.2 57 2.1 101

P-2 10.0-10.6 3.05-3.23 SC 4.0 192 5.2 249

P-2 10.0-10.6 3.05-3.23 SC 8.0 383 9.6 460

LO-B-2 0-3 10.5-11.0 3.20-3.35 SP SM 1.2 57 1.2 571

0-3 10.5-11.0 3.20-3.35 SP'SM 4.0 192 3.0 144

0-3 10.5-11.0 3.20-3.35 SP SM 8.0 383 6.1 292

L0-B-7 0-1 5.5-6.0 1.68-1.83 SC 0.7 34 1.6 11

0-1 5.5-6.0 1.68-1.83 SC 2.0 96 2.4 115

0-1 5.5-6.0 1.68-1.83 SC 4.0 192 5.1 244

LD-8-10 0-1 5.2-5.7 1.59-1.74 SC 0.7 34 1.4 67

0-1 5.2-5.7 1.59-1.74 SC 2.0 96 3.5 168

0-1 5.2-5.7 1.59-1.74 SC 4.0 192 5.0 239

LO-B-17 P-2 10.0-10.6 3.05-3.23 SM 1.2 57 1.0 48

P-2 10.0-10.6 3.05-3.23 SM 4.0 192 3.9 187

P-2 10.0-10.6 3.05-3.23 SM 8.0 383 6.8 326

LO-C-1 P-i 5.0-5.6 1.53-1.71 SC'SM 0.6 29 0.8 38

P-2 15.0-15.6 4.58-4.76 SW/SM 1.7 81 1.9 91

LD-C-2 P-I 5.0-5.6 1.53-1.71 SM 0.6 29 0.9 43

P-2 10.6-11.2 3.23-3.42 SM 1.3 62 1.4 67

P-2 10.6-11.2 3.23-3.42 SM 4.0 192 3.4 163

P-2 10.6-11.2 3.23-3.42 SM 8.0 383 5.1 244

SUMMARY OF DIRECT SHEAR TESTS
PAGE I OF 2

LECHUGUILLA DESERT, ARIZONA
AX SITING INVESTIGATION j TA48.1

DEPAR1MENI OF IHE AIR FORCE - SAMSO C-5

-'_JNRO NATIONAL, INC.I[
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BORING SAMPLE SA4PLE INTERVAL SOIL NORMAL STRESS MAXIUM______________SHEAR STRENGTH
NO. NO. FEET METERS TYPE ksf kN/m 2  

ksf kN/m 2

LO-C-3 P-I 5.0-5.6 1.53-1.71 SC 0.6 29 1.1 53

P-1 5.0-5.6 1.53-1.71 SC 4.0 192 4.7 225

P-I 5.0-5.6 1.53-1.71 SC 8.0 383 7.8 373

L0-C-4 P-2 10.0-10.6 3.05-3.23 SC 1.2 57 1.4 67

P-2 10.0-10.6 3.05-3.23 SC 4.0 192 4.1 196

P-2 10.0-10.6 3.05-3.23 SC 8.0 383 8.2 393

LO-C-5 P-3 15.0-15.6 4.58-4-76 SC 1.7 81 2.7 129

P-3 15.0-15.6 4.58-4.76 SC 5.0 239 5.3 254

P-3 15.0-15.6 4.58-4.76 SC 10.0 479 8.2 393

L0-C-6 P-2 10.0-10.6 3.05-3.23 SM/SC 1.2 57 1.4 67

P-2 10.0-10.6 3.05-3.23 SM/SC 4.0 192 3.3 158

P-2 10.0-10.6 3.05-3.23 SM/SC 8.0 383 6.7 321

LO-0-1 P-I 5.0-5.6 1.53-1.71 SC 0.6 29 4.4 211

LD-0-2 P-3 20.2-20.6 6.16-6.28 SW/SM 2.3 110 1.7 81
LO-0-3 P-2 10.0-10.6 3.05-3.23 SC 1.2 57 2.6 124

P-2 10.0-10.6 3.05-3.23 SC 4.0 192 4.8 230

P-2 10.0-10.6 3.05-3.23 SC 8.0 383 8.5 407

SUMMARY OF DIRECT SHEAR TESTS
PAGE 2 OF 2

LECHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION TABLE

DEPARTMENT OF THE AIR FORCE - SAMSO C-5
"___l[Rl NATIONAL, INIM.
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COMPOSITE SOIL SPECIFIC MAXIMUM OPTIMUM COMPACTED COMPACTED PERCENT OF CBR
SAMPLE TYPERITY DRY DENSITY MOISTURE DRY DENSITY MOISTURE MAXIMUM
NO. GA pcI kg/m 3  (%) pcf kg/rn3  (%) DRY DENSITY

118.2 1893 7.2 88.9 7

126.0 2018 7.8 94.7 59
A SM 2.74 133.0 2130 7.2 130.2 2086 7.0 97.9 111

118.2 1861 7.5 87.1 15

125.1 2004 7.2 94.4 44
B SC/SM 2.67 132.5 2122 7.5 130.5 2090 7.1 98.5 153

114.6 1836 8.1 86.8 5
123.6 1980 8.1 93.6 12

C SC 2.67 132.0 2114 8.0 129.2 2069 .8.1 97.9 22

.4

120.1 1924 7.2 89.0 8
128.0 2050 7.1 94.8 22

0 SC 2.67 135.0 2162 7.5 133.6 2140 7.1 99.0 82

CALIFORNIA BEARING RATIO
(CBR) TEST RESULTS

LECHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION FISUlf

OEPARTMENT OF THE AIR FORCE - SAMSO C-6

"_-__ _ _O NATIONAL, INC.
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WATER SOLUBLE

BORING SAMPLE SAMPLE INTERVAL SOIL pH SODIUM CHLORIDE SULPHATE
NO. NO. TYPE

FEET METERS mg'kg mg kg mgIkg

LD-A-3 S-5 15.0-16.5 4.57-5.03 SC 7.6 215 140 198

LD-A-5 0-4 15.5-16.0 4.72-4.88 SM 7.7 105 46 66

LD-A-6 0-2 10.5-11.0 3.20-3.35 SC 7.6 1315 1425 436

LO-A-8 0-6 25.5-26.0 7.77-7.92 ML 7.6 107 170 3

LD-A-9 S-5 15.0-16.2 4.57-4.97 SW'SM 7.5 69 69 11

LO-A-10 0-4 15.5-16.0 4.72-4.88 SC 7.5 1000 790 790

LD-B-2 S-4 16.5-18.0 5.03-5.49 SM 7.9 520 380 630

LO-B-4 B-4 10.0-15.0 3.05-4.57 SM 7.6 290 335 43

LD-B-7 0-2 10.5-11.0 3.20-3.35 SC 7.6 1475 1125 9490

LD-B-15 D-4 10.5-11.0 3.20-3.35 SM 8.1 1305 1580 272

LD-B-1B D-9 20.5-21.0 6.25-6.40 SC 7.9 1240 1630 171

LD-C-3 P-3 15.6-16.2 4.75-4.94 SC 7.8 1190 690 2610

LO-D-1 P-4 21.2-21.6 6.48-6.58 SC 8.0 950 840 810

LD-T-! B-5 15.0-16.0 4.57-4.88 CH 7.7 3375 4570 730

LO-T-5 B-2 0.5-1.5 0.15-0.46 SC 7.5 1775 3160 560

LD-T-9 B-2 8.0-10.0 2.44-3.05 SC 8.0 715 595 358

LOr-T-13 8-3 19.0-21.0 5.79-6.40 SC 7.7 838 720 760

LO-T-14 B-3 19.0-21.0 5.79-6.40 SC 7.9 365 265 2010

CHEMICAL TEST RESULTS

LECHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION TABLE

DEPARTMENT OF THE AIR FORCE - SAMSO C-7

"__ _ _GRO NATIONAL, INC.
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UNIFIED SOIL CLASSIFICATION SYSTEM
(USCS)

SYMBOLS DESCRIPTION

GWell graded gravels, gravel-sand mixtures,
little or no fines.

GPoorly graded gravels or gravel sand mixtures,
little or no fines.

GM Silty gravels, gravel-sand-silt mixtures.

GC Clayey gravels, gravel-sand-clay mixtures.

SW Well graded sands, gravelly sands, little or
no fines.

SP Poorly graded sands or gravelly sands, little
or no fines.

SM Silty sands, sand-silt mixtures.

SC Clayey sands, sand-clay mixtures.

MInorganic silts and very fine sands, clayey
silts with slight plasticity.

m Inorganic clayey and elastic silts of high
MH plasticity.

Inorganic clays of low to medium plasticity,
CL gravelly clays, sandy clays, silty clays,

CH Inorganic clays of high plasticity.

UNIFIED SOIL CLASSIFICATION SYSTEM
(USCS) PAGE 1 OF 2

LECHUGUILLA DESERT. ARIZONA

MX SITING INVESTIGATION
OEPARTMENT OF THE AIR FORCE - SAMSO C-i

1 iDURO NATIONAL, INC.
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Aoc(A SIEVES
4'3 t 0 0 100 110 120 130 140 ANALYSIT __

'I * 1, 4- I -

= ~ I. 5115205 ~ R SA FI LL PI

0 0 W 77 45447

NR .. SILTY SAND, brown, fine to- - ---

100 68 co aewll graded, very dense. 0 1 70 29 NP
sM dry, angular to subrounded. cal-

Nit careous. scattered caliche nodules;
NitR 3 1 clayey sand, loose (0 to I').

OCIC 0
88 CHI 0 6 94 6037

HR 6 20 * SANDY SILT, light brown, hard,-- - - -

- .ML dry. calcareous; clay, high
* plasticity (16' to 18').

HR Rx0 SILTY CLAY, light green, hard,

NR R 30CL medium plasticity, dry. cal-
100 R /,/~ careous. 3 9

12 .' MLCLAYEY SILT, brown, hard. low
100 R 402*40 . plasticity,'dry. calcareous. -- -- - -- - 0 14 86

SILTY SAND, brown, fine, poorly
SM graded. very dense, dry, cal-

careous.

N -15 5-_

Total Depth 51.0' (15.5m)

1 1B 60 1 1 1 ______________

1400 1800 2200

1 (I'g/m
3

SAMPLE TYPES BORING DETAILS
STANDARD PENETRATION TEST ELEVATION :430' (131m)

DATE DRILLED 24 April 1977

EU FUGRO DRIVE DRILLING METHOD :Hollow Stem Auger
HOLE DIAMETER :6 5,8" (168mm)I] BULK G EOPH YSICAL LOGS: CalpNotG,NN.NS.GG.GM
CASING INSTALLED: None

PITCHER TUBE WATER LEVEL :Not Apparent

ENGINEERING PARAMETERS
N - STANDARD PENETRATION TEST (ASTM: 0-1586-67) LOG OF BORING I-A-1
R - N VALUE GREATER THAN TOO BLOWS,FOOT LCIGIL EET RZN
A - DRY UNIT WEIGHT (ASTM: 0-2937-71) EHGIL DSRT AIZN
* - MOISTURE CONTENT (ASTM: 0-2216-71)
NR - NO RECOVERY MIT SITING INVESTIGATION FIGURE

DEPARTMENT OF THE AIR FORCE - SAMSO I C-2

_________________________ RD NATIONAL. INC.
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SIDEPTH
-- S A(ct SEVE S

ai3 90 100 110 120 130 140 ANALYSIS
SOIL DESCRIPTION 5 + ' + 4-+ 4

510120250 35 GR SA ILL P1

100 R 3 1-0N

SILTY SAND. brown, fine to coarse. I I I
IOC R SM well graded, very dense, dry. sub- 0

angular. calcareous: some cobbles
(1) to 2') and gravel (15' to 33').

100 R ~ 0 -U - -- - - 13 B8 19 NP

100 R-

-9O 30 -- --

100 R -4 - -042

CLAYEY SAND. brown, fine to coarse.
poorly grade, very dense, dry,

12 ~ c ubangular. calcareous: trace of
NR R 40-. gravel and cobbles, increasing -- -- - -- -

gravel and cobble content below
38**auger refusal at 45.5' (13.9m).

NR R__ _ _ _ _ _ _ _ _

Total Depth 45.5* (13.9m)

1400 1e0o 2200

A(lIM 
3)

SAMPE TPESBORING DETAILS
N1 STANDARD PENETRATION TEST EEAIN90(9m

-. DATE DRILLED 2 May 1977

FUGRO DRIVE DRILLING METHOD Hollow Stem Auger
HOLE DIAMETER 6 5,8" (168mm)

[U] BULK GEOPHYSICAL LOGS: Calp.NatG.NN.NGGG.GM
CASING INSTALLED: None

PITCHER TUBE WATER LEVEL :Not Apparent

ENGINEERING PARAMETERS
N - STANDARD PENETRATION TEST (ASTM: 0-1586-67) LOG OF BORING L-A-2
R - N VALUE GREATER THAN 100 BLOWS. FOOT LECHUGU ILLA DESERT, AR IZONA
A - DRY UNIT WEIGHT (ASTM: 0-2937-71)
0 - MOISTURE CONTENT (ASTM: 0-2216-71)
HR - ND RECOVERY MX SITING INVESTIGATION FIlURE

DEPARTMENT OF THE AIR FORCE - SAMSO I C-3
-ORDU NATIONAL, INC.
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A A(ocl, SIEVE
6 0 90 100 110 120 130 140 ANALYSIS

SOIL DESCRIPTION + 4- - I
7* 5 05023 R SA FI LL P1

0 0 SILTY SAND. light brown, fine - -- 154 N
SM to medium, poorly graded, dry.

subangular. calcareous; trace
00Rof grIavel; scattered caliche-

3E:100 RnodulIes.

00 0 C 10 3 1 a 28 8

0 74 26 46 24

I100 88

3 100 R 6 20-

CLAYEY SAND. brown, fine to
SC coarse, poorly graded, very dense.

100 79 dry. subangular, calcareous; trace - 9 73 18
of gravel (25' to 43').

- 100~to 00 30 .- - -

:M100 R 7 - - - 69 24 29 10'

100 R 402 40--

- -. SANDY SILT, brown, hard, non-
00 R - ~ plastic, dry. calcareous.

///// SILTY CLAY. brown, hard, medium

-15 CL plastic ity, dry. calc3reous.
75 R 5 0 - // 0 42 58 34 14

Total Depth 51.0' (15.5m)

I - 18 601 1__ 1 ~ ~ T

1400 1800 2200

A( k gm
3)

SAMPLE TYPES BORING DETAILS
STANDARD PENETRATION TEST ELEVATION 840' (256m)

DATE DRILLED 4 May 1977

KU FUGRO DRIVE DRILLING METHOD :Hollow Stem Auger
HOLE DIAMETER B 5 B" (168mw)EfJ BULK GEOPHYSICAL LOGS: None
CASING INSTALLED: None

PITCHER TUBE WATER LEVEL :Not Apparent

ENGINEERING PARAMETERS
N - STANDARD PENETRATION TEST (ASTM: 0-1 586-67) LOG OF BORINHG LD-A-3
R - N VALUE GREATER THAN 100 BLOWS FOOT LCUUIh EET RIZN
A - DRY UNIT WEIGHT (ASTM: 0-2937-71) EHGIL DSRT A IZN

0 - MOISTURE CONTENT (ASTM: 0-2216-71)
NR - No RECOVERY MX SITING INVESTIGATION rcw

DEPARTMENT OF TE AIR FORCE - SAMS) L c-

_______________________________ I fl U O HATIO N jM . I C
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C4 DEPTH ________________

2A (Pcf; SI EVE
~ 60 90 100 110 120 130 140 ANALYSIS

-'SOIL DESCRIPTION 5 to 15 0 25 -0_ 3 1 5

GR SA Fl LI PI

a 0

SILTY SAND. brown, fine to-- -- 5632 N
00 SC, coarse, poorly graded, dense, I 5 48 25 6

SM dry. subangular. calcareous.

trace of gravel; clayey sand
3 To- (5' to B').--

DO SM 0 Al 5 76 19 23 3

00IO A 0 53 47 31 13

6 20 ~~CLAYEY SAND, brown, fine to-- - -- -

6111100 SC coarse, very dense, dry, sub- 0 A
angular to subrounded. calcareous:
trace of gravel.

100O A 2 65 33 29 9

M111100 0

D 100 A

SILTY SAND. brown, fins to
12 40......SM coarse, well graded, very dense,-------------------N

00 dry. subrounded. calcareous; NP
trace of gravel

100 07 73 20 NP

00

Total Depth 51.5' (15.7m)

1 18 60 ___ _________________

1400 1e00 2200

A( Itg./m
3)

SAMPLETYPESBORING DETAILS

M STANDARD PENETRATION TEST ELEVATION 750' (229m)
DATE DRILLED 5 May 1977

KI FIJGRO DRIVE DRILLING METHOD Hollow Stew Auger
HOLE DIAMETER 6 5/8" (lB8ww)

9 S ULK GEOPHYSICAL LOGS: None
CASING INSTALLED: None

PITCHER TUBE WATER LEVEL Not Apparent

ENGINEERING PARAMETERS
N - STANDARD PENETRATION TEST (ASTU: D-1580-67) LOG OF BOR ING LD-A-4
R - N VALUE GREATER THAN 100 BLOWS FOOT LCUUIh EET RIZN
A - DRY UNIT WEIGHT (ASTM: 0-2937-71) EHGIL DSRT AIZN

0 - MOISTURE CONTENT (ASTM: 0-2216-71)
HR - NO RECOVERY ME SITING INVESTIGATION FIGURE

OEPAPTYENI OF THE AIR FORCE - SAMSO I C-5
____ ____ ___ ____ ____ __ RD NATIONAL, INC.
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IDEPTH
>" u (Pcf; S IEVE

o I40 00 10 20 330 140 ANALYSIS

= - zGR SA FI LL P I

0 0 S SILTY SAND. light brown, fine
to coarse, poorly graded, dry.

;p subangular, calcareous; sand.
00 GOSM very dense (3" to 5.5'). ' - - A

CLAYEY SAND. reddish brown,

SC fine to coarse, well graded,
10 very dense, dry. calcareous; . - - 21=11110 some silt. 4 2 65 33 36 17

100 0A
SILTY SAND, brown, fine to

SM coarse, very dense, dry. cal-
NR 6 20 careous; trace of gravel.

CLAYEY SAND. brown, fine to

K3100 SC coarse, poorly graded, very 9 55 35 32 9
dense, dry. calcareous;
scattered caliche nodules.

0 2 87 11

SP,
SM

1 00

SAND. brown, fine to coarse
poorly graded, very dense,

12 40 dry, subangufar, calcareous;

,4 100 trace of silt and gravel; . 1 &
silty sand, well graded (40.5I
to 48').

SM

IOC 12 B8 30 NP

15 SP,
11CIII10 50 - SM A 11 78 11 NP

Total Depth 51.3' (15.6m)

__8_ r 50 _______________ _ _ __ _r_.

1400 roo 2200

A( k g/m
3 )

SAMPLE TYPES BORING DETAILS

STANDARD PENETRATION TEST ELEVATION 540' (195m)
DATE DRILLED 7 May 1977

E FUGRO DRIVE DRILLING METNOG : Hollow Stem Auger
HOLE DIAMETER : 6 58" (t68mm)

El B SULK GEOPHYSICAL LOGS: None
CASING INSTALLED: None

PITCHER TUBE WATER LEVEL : Not Apparent

ENGINEERING PARAMETERS
N - STANDARD PENETRATION TEST (ASTM: 0-1586-67) LOG OF BORING LD-A-5
R - N VALUE GREATER THAN 100 BLOWS FOOT
A - DRY UNIT WEIGHT (ASTM: D-2937-71) LECHUGUILLA OESERr, ARIZONA
0 - MOISTURE CONTENT (ASTM: 0-2216-71)
NR - NO RECOVERY MX SITING INVESTIGATION FIGURE

D1:PARTMENT OF THE AIR FORCE - SAMSO I C-6

_ __GR NATIONAL. INC.
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IA 00,c SIEVE
Cr 3 4 0 90 100 Ito 129 130 140 ANALYSIS_

,-SOIL DESCRIPTION 5 1 1 20 25 0 35 AS F IP

a 0 SM SILTY SAND. light brown, fins

100- -

1 72 27 41 21

MIC310

0A

CLAYEY SAND. brown, fine to
10 corse. poly graded, very de 0nse. 8 - -B72 22 68 39

MEN 100dry. subrounuded. calcareous (2.5'
to 43'); trace of gravel:
gravelly sand. well graded (43' to

NA 30 48')

:W85 R 0

12 4-
100- 4 6432 4022

IC -0 -M0 22 69 9 36 10

100 50- -

Total Depth 51.5- (15.7)

1400 1800 2200

A(gIt tM3 )

SAMPLE TYPES BORING DETAILS
STANDARD PENETRATION TEST ELEVATION 940' (287m)

DATE DRILLED 9 May 1977
FUGRO DRIVE DRILLING METHOD Hollow Stem Auger

HOLE DIAMETER 6 5/8" (168mm)
BUJ tLK GEOPHYSICAL LOGS: None

CASING INSTALLED: None
M PITCHER TUBE WATER LEVEL Not Apparent

ENGINEERING PARAMETERS
N - STANDARD PENETRATION TEST (ASTM: D-1586-67) LOG OF BORING 1-A-6
A - N VALUE GREATER THAN 100 BLOWS.FOOT LECHUGUILLA DESERT, ARIZONA
A - DRY UNIT WEIGHT (ASIM: 0-2937-71)
0 MOISTURE CONTENT (ASl'M: 0-2216-71)
NR -NO RECOVERY MX SITING INVESTIGATION FGR

DEPARTMENT OF THE AIR FORCE - SAMSO C-7
-. ___ - Ra IIIIIATIONAL. 10



FN-TR-I 9

C DEPTH_____________
SA A(ocf; SIEVE
C3 6. 0 90 too 110 120 130 140 ANALYSIS

SOIL DESCRIPTION5 10 15~ 20 2530 35 RS F LP

0 0 SM GRAVELLY SAND. brown, fine to
coarse, dry, subrounded. cal-
care ous. some cobbles and

7 boulders - - - -

3 10D A 9 78 13 NP

NR5 86 9 NP

67

HL R 6 20- W GRAVELLY SAND. brown, fine to
SM coarse wel graded, vary dense.

00 ~dry. s uuded. calcareous;1579
K311IOO ~trace of slit and cobbles. L 1579

- ~ ~ ~ M 30 ----

100 A

NR 12 40SILTY SAND. light brown, fine
KM67 to coarse, well graded, very 9A 12 72 16

SMdense, dry. subrounded. cal-

HR cireous; trace of gravel.III

15 5-Total Depth 47.9' (14.6m)-- -----

1400 0ao 2200
A(kg.'M

3

JAMPLE TYPES BORING DETAILS
MN STANDARD PENETRATION TESTELVTO93'(8m

DATE DRILLED 10 May 1977

~3 FUGRO DRIVE DRILLING METHOD :Hollow Stem Auger
HOLE DIAMETER 6 5/8" (168mm)

B.I ULK GEOPHYSICAL LOGS: Hone
CASING INSTALLED: Hone

PITCHER TUBE WATER LEVEL :Not Apparent

ENGINEERING PARAMETERS
N - STANDARD PENETRATION TEST (ASTM: 0-1586-67) LOG OF BORING ID-A-
R - N VALUE GREATER THAN 100 BLOWS FOOTLEHGLADSRT ARZN
A - DRY UNIT WEIGHT (ASTM: 0-2937-71) LCUULAOSET RZN
0 - MOISTURE CONTENT (ASTM: D-2216-71)
NR -NO RECOVERY MX SITING INVESTIGATION Flaunt

DEPARTMENT OF THE AIR FORCE - SAMSO 1C-8

_____________________EB RO NATIONAL. IN&.
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, -1 A oIu (c11 SIEVE
- . e 90 100 110 120 130 140 ANALYSIS

"SOIL DESCRIPTION 10 1 2 -3 35
- = U. - GR SA Fl LL Pt

0 a " s.' SM SILTY SAND. brown, fine to

- coarse, dry, subrounded, cal-
careous; some gravel and trace

60 of cobbles.60 _ X

SC CLAYEY SAND. reddish brown, fine

00 3 10tocare poorly graded, very 4
... 0... dense, dry. subrounded. cal- " 0 52 48

careous: trace of gravel and 1 55 34 32 11
• cobbles. 1 65 11

K 100 0A
SILTY SAND, brown, fine to

SM medium, very dense, dry, sub-

6 20- rounded. calcareous.
00

SANDY SILT, brown, hard, dry.

00 * ~~calcareous. 004 ? N

00 30 0--~ 60 40 NP.

NR -

NR SILTY SAND. brown. very dense.
100 - dry, subangular. calcareous;

NR Ione, poorly graded (28' to 33');
12 4 . SM line to coarse, well graded (33'

NR 12 -40
100 R to 50.8'); scattered thin 3 65 32 NPlayers of sandy silt; trace of

* gravel.
NR

NOR

3E00R 5042_________________

Total Depth 50.8' (15.5m)

1 15l 601 1___ 1_________________

1400 is 0 2200
A ( kgi/m

3 )

SAMPLE TYPES BORING DETAILS

STANDARD PENETRATION TEST ELEVATION :550' (ID84)
DATE DRILLED :11 May 1977

FUGRO DRIVE DRILLING METHOD Hollow Stem Auger
HOLE DIAMETER 6 5'8" (1t8mm)

'T BULK GEOPHYSICAL LOGS: None

CASING INSTALLED: None

PITCHER TUBE WATER LEVEL Not Apparent

ENGINEERING PARAMETERS
N - STANDARD PENETRATION TEST (ASTM: 0-1586-67) LOG OF BORING LD-A-B
R - N VALUE GREATER THAN 100 BLOWS FOOT
A - DRY UNIT WEIGHT (ASTM: 0-2937-71) LECHUGUILLA DESERT, ARIZONA
* - MOISTURE CONTENT (ASTM: D-2216-71)

NR - NO RECOVERY MI SITING INVESTIGATION rogule

DEPARTMENT OF THE AIR FORCE - SAMSO C-9

-__OR NATIONAL. NC.



FN-TR-1 9

C3 A (oCI; SIEVE
DEPT do 90 100 110 120 130 140 ANALYSIS

kuSOIL DESCRIPTION I IIII I-
. 5 10 15 20 25 30 35 RS F LP

a 0 SAND, gray, tine to coarse, poorly 10 87 3
SP graded, dry. subroundd. cal-

careous;. trace of gravel; loose
672 1ysand (0 to 0.51).---- -

SM 03 83 14 NP

67 66 3 10 o--

87 52
* ...... SW

* 'SM SILTY SAND and SAND Interbedded

80 25 -6 20- Silty Sand: brown, fine to----- -092I P
coarse, medium dense to very 0928 N

dense, dry. subrounded. cal-
careous; trace of gravel.

73 36Sand: brown, fine to coarse.
well graded, mediu, dense to
very dense, dry. subrounded.

I10 R 9 30- S calcareous: trace of gravel.-------

67 R ------- 9 76 15 NP

* SW"
NR 12 4. SM

10 IlN

100 R GRAVELLY SAND. brown, fine to
SM coarse well graded, very dense, 411 ---

dry, subrounded. calcareous; a
little silt.

10N IGO 50-- 36 51 13 NP
Total Depth 50.8' (15.5m1)

I 18 60 ___________

1400 1800 2200

JAMPL TYPEA(kg/m 3

SAMPLETYPESBORING DETAILS
F1 STANDARD PENETRATION TEST ELEVATION :600, (183w)

DATE DRILLED :24 May 1977
KU FUGRO DRIVE DRILLING METHOD :Hollow Stem Auger

HOLE DIAMETER : 5/8" (158mm)[EDJ BULK GEOPHYSICAL LOGS: Calp.NatGHM,NGGS,6U
CASING INSTALLED; Hone

PITCHER TUBE WATER LEVEL :Not Apparent

ENGINEERING PARAMETERS _______________________

N -STANDARD PENETRATION TEST (ASTM: 0-1586-87) LOG OF BORING LO-A-9
R -N VALUE GREATER THAN 100 BLOWS FOOT EHGIL DSRT AIZNA -DRY UNIT WEIGHT (ASTM: 0-2937-71)LEHG LADSRT ARON
0 MOISTURE CONTENT (ASTM: D-2216-71)
HR -NO RECOVERY MX SITING INVESTIGATION GUI

DEPARTMENT OF THE AIR FORCE - SAMSO C-1ID

_____ ____ ____ _____ ____ _ DR NATIONAL, INCe
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A (oct;SIEVE
C2 0 90 tO 10 1013 ANALYSIS___

SOI DECRPTO 10 15 20 25 30 35 GR SA Fl LL PI

0 0SILTY SAND. brown. fine to coarse.

00 03 59 38 47 27
CLAYEY SAND. brown, fine to

3 10- SC co arse, poorly graded, very----- ---------- 1653 36 4
00 dense, dry, calcareous; trace 4 53 61

of gravel, scattered caliche
nodules (I' to 13').

00

6 20-
10 -Go 0 74 26 NP

00

100o 3 -1

SILTY SAND. brown, fine to
SM coarse, well graded, very dense, - -

MC11100 dry, calcareous; trace of gravel. * - -1 63 36 NP

-12
000

100 0

100 4. P-

Tot,.1 Depth 51.5' (15.7m)

I 18I 601 1___ _________________

1400 1800 2200

A(kg/m
3)

SAMPLE TYPES BORING DETAILS

E JSTANDARD PENETRATION TEST ELEVATION :690' (21Dm)
DATE DRILLED :27 May 1977

FUGRO DRIVE DRILLING METHOD :Hollow Stem Auger
HOLE DIAMETER 5 5 B" (IqBmm)

ELIBULK GEOPHYSICAL LOGS: Calp.NatG.NN.NG.GG,GN
CASING INSTALLED: None

PITCHER TUBE WATER LEVEL :Not Apparent

ENGINEERING PARAMETERS
N - STANDARD PENETRATION TEST (ASTM: a-1586-61) LOG OF BOR ING 10-A-I 0
R - N VALUE GREATER THAN 100 BLOWS,FDDT LECHUGUILLA DESERT, ARIZONA
A C RY UNIT WEIGHT (ASTM: 0-2937-71)
0 MOISTURE CONTENT (ASTM: 0-2216-71)
HR -NO RECOVERY MX SITING INVESTIGATION FlOURS

DEPARTMENT OF THE AIR FORCE - SAMSO C11I

_______________________________ RO NATIONAL, INC.
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DEPTH______________

~ C Accf SIEVE
do 4 90 100110 120 130 140 ANALYSIS __

,SOIL DESCRIPTION 10 15 20 25303
5 IS S 2025 ~ GR SA Ft LL PI

0 0 - 12 5830 NP

NR

* 00 54 6 66 28 NP

HR

0EI0 00 4 82 14

HR -6 20-
00 R

SILTY SAND, brawn, very dense,
dry. subangular, calcareous: fine - - -- - - -

to coarse, wellI graded, trace of
SM gravel (D to 28'); weathered

NR 9sandstone, fine, well graded
NR ~ 30- (28' to 55.5*): auger refusal at - - -- - -- -

W 00 00 55.5' (16.9m) 0a 8 is1

NRt 12 40
00 R

HR 15 50..

Total Depth 55.5' (16.9m)

_ 8 60 ________________

1400 1800 2200

L - A(kg/ 
3)

SAPL TYPE BORING DETAILS

EJ STANDARD PENETRATION TEST ELEVATION 5O0' (152.)
DATE DRILLED 23 Apr il 1977

FUGRO DRIVE DRILLING METHOD Nollow Stem Auger
NOLE DIAMETER :6 5/8" (168mm)

01 BULK GEOPNYSICAL LOGS: None
CASING INSTALLED: None

PITCHER TUBE WATER LEVEL :Not Apparent

ENGINEERING PARAMETERS
N - STANDARD PENETRATION TEST (ASTM: 0-1586-67) LOG OF BORING ID-A-1l
R - N VALUE GREATER THAN 100 BLDWSJOOT LECHUGUILLA DESERT, ARIZONA
A - DRY UNIT WEIGHT (ASTM: 0-2037-71)
0 - MOISTURE CONTENT (ASTM: U-2216-71)
HR - NO RECOVERY MX SITING INVESTIGATION FIGURE

DEPARTYENT OF THE AIR FORCE - SAMSO IC-1 2

t- URO NATIONAL, 1NC.
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S JDEPTH -AprSIV

cc do. go 10 70 120 130 140 ANALYSIS___

~ M -SOIL DESCRIPTION 5 10 15 20 25 30 3 RS5l LP

a 0 SILTY SAND. brown. fine to

DO

0 54 48 28 12

3000

CLAYEY SAND, light brown, fins
00 6 20- SC to coarse, poorly graded, ve ry0637321

00 dense, dry. subrounded, cal-

-12 40
87 78 0 70 30

.. SILTY SAND. light brown, fine.
SM poorly graded, very dense, drIy.

subrounded, calcareous.

73____________ 51 5

Total Depth 51 .5' (15.7m)

1400 iaao 2200

A( kg,'m 
3

SAMPLE TYPES BORING DETAILS
STNDR PNTRTINTETELEVATION 540' (165.)Efl STNDAD PNETATIN TSTDATE DRILLED 26 Icy 1977
FUGO DIVEDRILLING METHOD Hollow Stem Auger

HOLE DIAMETER s 5/8' (68mm)
BULK GEOPHYSICAL LOGS: CalpNotG.NNNG.GG.GU

CASING INSTALLED: None
PITCHER TUBE WATER LEVEL :Not Apparent

ENGINEERING PARAMETERS _______________________

N - STANDARD PENETRATION TEST (ASTM: 0-1586-67) LOG OF BOR ING ID-A-i 2
R - N VALUE GREATER THAN 100 BLOWSJ OOT LECIIUGU ILIA DESERT, AR IZONAA - DRY UNIT WEIGHT (ASTM: 0-2937-71)
0 - MOISTURE CONTENT (ASTM: 0-2216-71) FGR
HR - NO RECOVERY MX SITING INVESTIGATION FGR

DEPARTMENT OF THE AIR FORCE - SAMSO C-1 3
___ ___ ___ ___ ___ ___ __ E IIU N ATION AL, INP.J
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-& DEPTH 3
Z2 SIEVE

= , ANALYSIS
~, SOIL DESCRIPTION

-C. O* - R SA Fl LLIP1

- I Loose 6 7715

SILTY SAND. light brown, poorly graded from 0
to approximately 6', will graded from 6' to 12'.

6 - K\dry, anulaer to subrounded, gravel lenses. meek-
.. ..... y cemented: gravel and trace of cobbles,- slight-

2 IV weathered grauitlcs, maximum particle size
7" (178so).

* 5 so 9

SI/ Very
:,~z~;SM dense

NH Had CLAYEY' SILT. dark brown,'dry, blocky. trace of 0 3 97 73 37
gypsum.

Very SILTY SAND. light brown, I Ine, poorly graded.
14- SM dense dry, subrounded. nonstratlf led. moderately ce-

mented.

CH Hard CLAY. light green, dry, blocky: trace of black
organic material. 0 4 96 IT 34

16
-5 Sil vary SILTY SAND, light brown, fine, poorly graded, dry.

dense mubrounded, nonstratified, moderately cemented.

-~-~~---CH Hard CLAY, light green, dry, blocky; trace of black
- oni1c moarial.

0 87 13 NP
Very SILTY SAND, light brown, fine, poorly graded,

*dense dry, aubrounded, nonstratlfled. moderately ce-
mented.

20
Total Depth 20.0' (6.1m)

TRENCH DETAILS________________ ______

SURFACE ELEVATION 420' (128m)
DATE EXCAVATED 25 April 1977 LOG OF TRENCH 1-T-1
SURFACE GEOLOGIC UNIT A5if LECHUGUILLA DESE-RT, ARIZONA
TRENCH LENGTH 80' (24.4m)
TRENCH ORIENTATION N70E MX SITING INVESTIGATION FIGUE

' DEPARTMENT OF THE AIR FORCE - SAMSO C-41
IIIIIN NATIONMAL ONO.
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SDEPTH4
, Z SI EVE

' ANALYSIS
=.- ,,, SOIL DESCRIPTIONIN Ut . GR SA FlI LL PI

0 a

Loose

1 ,SILTY SAND. light brown, fine. poorly graded.
dry. subangular to subrounded. lenticular gra-

4-s vol deposits. noncomented from 0 to 5'. moder-
tely cemented from 5' to 8.5; &ravel and trace
Iof cobbles. slightly to very weathered granitics.I 'maximum particle size 6" (152mm).

6-

-2
6 46 45 4 3 8

8 .moderately wall graded. dry. subangufar to

Sc rounded. nonstratifled. moderately cemented;I Medium gravel and trace of cobbles, slightly to very
weathered granitics, maximum particle size
i2" (51m ).

S4 SC CLAYEY SAN, tns. light brown, lw plasticity.

12-

20 ~ ~ ~ -------- - - -__________________________

-4 SR CLAYEY GRAVEL, same as C/C above.

14-

-5I SN Very dry. subangular, nonstratified, strongly cemented;

dense gravel and trace of cobbles, slightly to very
weathered grsnntlcs. maximum particle size 4"

9 58 33 iNP

-- 20-

Total Depth 20.0' (6.1m)

TRENCH DETAILS
SURFACE ELEVATION :5401 tm

DATE EXCAVATED 26 April 1977 LOG OF TRENCH LD-T-2
SURFACE GEOLOGIC UNIT ASyf(ASIf) LECHUGUILLA DESERT, ARIZONA
TRENCH LENGTH 60' (18.3m)

TRENCH ORIENTATION N85W MX SITING INVESTIGATION i5URn

DEPARTMENT OF THE AIR FORCE - SAMSO C-42
I_--~_lSRO NATIONAL, eNC.
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SDEPTH ~
C, z SIEVE

-. , ANALYSIS
SOIL DESCRIPTIONCRS ILP

ca 0 0 :. SM 3 SILTY SAND, light brown, t ine, poorly graded. tS l LL
dry, subangular to subrounded. nonstratlilled.

* ~* **ynoncemented; gravel, frash to slightly weathered
S~ granitics. maximum particle size 2" (51mn).

2 -4

11 79 10 NP

6_

2

si, I/ very
SSM loose

10 SAND, light brown from 6" to 18', brown trom 18.
10- to 20'. fine to coarse, well graded. dry, sub-

angular to rounded, crass-ed. nacaene
t rom 6" to 18'. weakly cemented tram 18' to 20':
trace ot cabbies and boulders, trash to slightly
weathered granitIcs. maximum particle size 12"

12 (305mm).

12

.44

14-

Medium31 57 12 NP

20 -

Totai Depth 20.0' (6.1w)

22 _______ _______________________________

TRENCH DETAILS
SURFACE ELEVATION 660' (201 m)
DATE EXCAVATED 26 April 1977 LOG OF TRENCH D-T-3
SURFACE GEOLOGIC UNIT A~y LECHUGUILLA DESERT, ARIZONA
TRENCH LENGTH 52' (15.8.) _________________________

TRENCH ORIENTATION NSE MX SITING INVESTIGATION r IGuRI

DEPARTMENT OF THE AIR FORCE - SAMSO C-.43

ORO NATION AL. INC.
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-a DEPTH C.
0. Z SIEVE

C.) CaANALYSIS
MAI CA, SOIL DESCRIPTION

Ca GA .2O SA Fl LI PI

-SILTY SAND. light brown. fi.e. poorly graded. 2 71 27 NP

dry, angular to subrounded. nonstratifled, non-
VMloer cemented: gravel, fresh to slightly weathered

loe granitics and *etamorphics. maximum particle
2 size 2" (51mm).

777-/
SANDY CLAY, brown, fine to medium, slightly

1 moist, angular to subrounded. cross-beds.

SCL Stiff weakly cemented; gravel, fresh to slightly 1 33 66 35 144 - weathered granitics and metamorphics. mai-

mum particle size 2" (51mm).

-2

-3

12.............SAND. light brown, fine to medium, well graded,
SI! Medium dry, angular to subrounded. cross-beds, weakly

.. SM dense to moderately cemented; gravel, slightly to mod-
-4 erately weathered granitIcs and metamorphics.

maximum particle size 2* (51mm).

14

16

5 89 6

Total Depth 20.0' (6.1w)

TRENCH DETAILS________________ ______

SURFACE ELEVATION 410, (125m)

DATE EXCAVATED 2 May 1977 LOG OF TRENCH L-T-4
SURFACE GEOLOGIC UNIT A~yf LECHUGUILLA DESERT, ARIZONA
TRENCH LENGTH 58' (17.7w) ________________________

TRENCH ORIENTATION N39E MX SITING INVESTIGATION F I CUR[

DEPARTMENT OF THE AIR FORCE - SAMSO C-44

______________________ ONO NATION AL, INC.



FN-TR-1 9

~ DETH ZSIEVEI C ANALYSIS
SOIL DESCRIPTION

ca CR SA I'l LL Pt

medium, poorly graded, dry, angular to sub-

----angular. nonstratif led. noncamented; gravel. 1 65 34 24 8
' X 1 S\fresh to very weathered granitics and metamor-

2- phics. maximum particle size 2.5' (64mm).

SM SILTY SAND. fight brown, tine to coarse, poorly
SM Dense &gaded, dry, subangulac. nonstratified. weakly

cemented; gravel, fresh to very weathered gra-

4- nics and metamorphics. maximum particle size
2.5' (64mm).

SANDY CLAY. light grayish, green, fine to coarse.
CL Hard poorly graded, dry, subangular. nonstratifled.

B CL Har moderately cemented; gravel. slightly weathered
granitic.

2M SILTY SAND, light brown, fine to coarse. poorly

graded, dry. subangular. nonstratilied. wader-

8 ~~~ slese aey cemented.

Sp SAND. reddish yellow, fine, poorly graded, dry.

mebned; r strace of moderate ly eahe e rntec2d533 N

still SANDY SILT, light yellow, line. poorly graded.
3 101 t JI f dr y, subangulaf, nonstratlfied. weakly cemented,

-- Mdium SILTY SAND. light brownh fiene, poorly graded,

dens dry. subangular, nonstratifed weakly cemented.

Total Depth 15.0' (4.6m)

16-
-5

16-

-6
20

22 _______________ _______-

TRENCH DETAILS ______________________

SURFACE ELEVATION 540' (165m)

DATE EXCAVATED 3 May 1917 LOG OF TRENCH LO-T-5
SURFACE GEOLOGIC UNIT A5if LECHUGUILLA DESERT, ARIZONA
TRENCN LENGTH 6l, (iB.6m) _______________________
TRENCH ORIENTATION N64W MX SITING INVESTIGATION FICURE

DEPARTMENT OF THE AIR FORCE - SAUSO C-45

__ __ __ __ __ __ __ __ _OR_* O NATIONAL. 11111111111.1



I N-TR-l 9

* -j DEPT .. SIEVE

- ANALYSIS
- . -.,SOIL DESCRIPTION GR SA Fl LL]Pi

I a ~ Loos CLAYEY SAND. light brown, fine, poorly graded, 66 52
f\ -NN SC __ do., ry, angular to subangular. nonstratilled.

weakly cemented; gravel. slightly to very
* ,weathered granItics and astemorphics. mail-

2mum particle size 3" (16mm).

*SM Dense SILTY SAND. brown, fins to coarse. poorly graded.
slightly moist, angular to subangular. nonstratl-

1 fled, moderately cemented; gravel and trace of
cobbles, slightly to very weathered granitics

14and wetsmorphlcs. maximum particle size 6" 15 66 17 NP
I 52mm).

6 ~-"'~' ~QUARTZ MONZONITE. very weathered, friable.

Total Depth 7.5' (2.3m)

3 10-

-4

14-

*-5

18-

*-6
20

* I ~~TRENCH DETAILS ________________________

SURFACE ELEVATION 9001 (274m)
DATE EXCAVATED 4 May 1977 LOG OF TRENCH LD-T-6
SURFACE GEOLOGIC UNIT Ablf LECHUGUILLA DESERT, ARIZONA
TRENCH LENGTH 34' (10.4m)
TRENCH ORIENTATION N12w Mt SITING INVESTIGATION FGR

D EPARTMENT OF THE AIR FORCE - SAUSO IC-46

06"RO NATIONALI -10.
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a DEPTHSEV

-,~~OI DESCRIPTION AAYI

C2 CRISA Fl LI PI

0 0 . :- :.SILTY SAND, I ght brown, fins to coarse, welt 3 90 7 NP
Ss~, graded, slightly moist, angular to subangular,

Loose nonstratified, weakly cemented; gravel. wader-
*:~:SM ately to very weathered granitics, maximum

2 particle size 2" (51mm),

4-

6-5

2CLAYEY SAND. reddish brown, fine to medium, 15 65 20 43 21
poorly graded, slightly moist~subangular, n-

scstratified, moderately cemented: gravel, moe r-
6ately to very weathered granitics maximum

particle size 2' (51mm).

Very
12- dense

-4

SILTY SAND. reddish brown, medium to coarse,
14- poorly graded, slightly moist, angular to sub-

*. SM angular. nonstratified, moderately cemented:
* .. gravel, moderately to very weathered granitics,

maximum particle size 2" (51mm).

To- 5CLAYEY SAND, brown, fine to medium, poorly
18 graded, slightly moist, subangular. nonstrati-

SC fled,. mode rate ly cemented; gravel, modera tely
to very weathered granitlcs. maximum particle
size 2" (5imm).

20 - ~ 4. 463 33 2912

22 Total Depth 21.0' (6.4m)

TRENCH DETAILS ______________________

SURFACE ELEVATION 890' (271m)I
DATE EXCAVATED 4 May 1977 ILOG OF TRENCH LO-T-7
SURFACE GEOLOGIC UNIT A5yf(A5if) I LECHUIGUILLA DESERT, ARIZONA
TRENCH LENGTH 55' (168m)
TRENCH ORIENTATION NIOE M1 SITING INVESTIGATION r I cull

(EPAPTUEN7 OF THE AIR FORCE sAMsC I C-4 7

OrURD NATIONAL, INC.



FN-TR-I 9

SDEPTHSEE

C4 ANALYSIS

SOIL DESCRIPTION C AT LP

0 0SILTY SAND. light brown, fine to coase.s poor- 4 71 25

SM Loose ly graded, dry, subangular, nonstratlfied.

veakly cemented: gravel, fresh granitics. maxi-
mum particle size 0.5" (13m.).

4 ~Dense962 43

6-

2

8-

10To CLAYEY SAND, reddish brown, fine to medium.
slightly moist, subangular to subrounded. non-

SC Very stratified, moderately cemented from 2.2' to
dense 5.5*. strongly cemented from 5.5' to TO*: gravel.

fresh granltics. gaximum particle size 0.5"

12-

-4

14X

16
-5

IS 3 58 39 32 12

-6 Total Depth 19.0' (5.8m)

2 0

22 ______________________________________

TRENCH DETAILS
SURFACE ELEVATION 880' (2611m)
DATE EXCAVATED 5 May 1977 LOG OF TRENCH 1-T-8
SURFACE GEOLOGIC UNIT A5Iyf(A511) LECHIGUILLA DESERT, ARIZONA
TRENCH LENGTH 50' (19.30) ________________________

TRENCH ORIENTATION NNE1 MX SITING INVESTIGATION rIGoUN

DEPARTMENT Of THE AIR FORCE - SAMSO IC-48

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ T * * O N A T I O AM L . I N C .
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4t DET

W 

C

CILTYY SAND. reih brown f-in to edu oare-
SC Dense p rly graded, sli aghtlar mo stbn. non-stratif2ledP

strongfiey emntedome.5 toavel and reof 82 22
tobblesmoderatly etented from 6tos maximu
m imparticle size 25mm).

Vsery
dense

6

GRAVELY SAND.red brown, fnse to coarse.ool
SC Dener gorded, de slightly moist ub na o s brounld-

ed oryrtfestrongly cemented; grm15 o6 n ra-1' 4682 22
sc~t dense meoadeomel obet freshB to drael

wetee ntc.maximum particle size I 2mB

Total Deth2.0o6.w

12 ______________________________________

TRNHDEAL
SURFCE EEVATON 90'Very w

1ATE EXAAEDeMy197LGsFTECHL--

SURFACEAELL GEOLOGI UNITn finy Lt HUoL cEaERT, ARIZONA
TRECo EGH5'(85) ________________________

TRENCHd ORIENTATIO moist suagua ItN I oNVETIATO
SP/~~EARMN OFr aH AIR FORCEy staiid stAongl ceened49

SC~~~U denseL 'eIn sm obls reht odrtl

.1ahrdgaiis axmmpril ie6



FN-TR-1 9

~ DEPTHSIEVE

!A ASOIL DESCRIPTION ALSI

do DEPT ORISA FIlLL P1

0.--'.,,Loose 4 76 20 NP

4.

6-

2

SILTY SAND. brown, fine to coarse. poorly graded.
* ene slightly moist. subangular. poorly stratified, 4 69 27 NIP

SM s noncamented from 0 to 1', moderately cemented
from I' to 15.6"; gravel, moderately weathered
granit Ics, maximum particle size 10 (25mm).

12-

4 -4

14

5is

18 CLAYEY SAND. light brown, fine to coarse, poorly
SC Very graded. slightly moist, subangular. poorly stra-

dense titled. strongly cemented; gravel, moderately

w eathered granitlcs. maximum particle size 10
(25mw).

20 -5 50 39 34 14

22 Total Depth 21.0' (6.4m)

TRENCH DETAILS________________ ______

SURFACE ELEVATION 710' (218m)
DATE EXCAVATED 7 May 1977 LOG OF TRENCH LD-T-10

*SURFACE GEOLOGIC UNIT A5yf(A5II) LECHUGUILLA DESERT, ARIZONA
* TRENCH LENGTH 56' (17.1w)

TRENCH ORIENTATION N-S MX SITING INVESTIGATION * su*1

DEPARTMENT OF THE AIR FORCE -SAMSO IC- 5 0

______________________ *EONATIONAL, INC.



FN-TR-1 9

-~DEPTH az
CM W . SIEVE

C, CjANALYSISSOIL DESCRIPTION
in - C CRISA F'l LL P_

00 
4 6531 NP

- SM oose SILTY SAND, light brown, fine. poorly graded.
SO Lease dry. subangular, nonstretilied. weakly cemented;

2- gravel, fresh to slightly weathered granitics.
2 maximum particle size 9.86 (20m).

4..

* CLAYEY SAND. brown, fine to coarse, poorly
6- graded, slightly moist, nonstratif led, weakly

2 '''to moderately cemented: gravel, fresh to slight-
ly weathered. granitics, maximum particle

Dne size 0.80 (20mm).360 7462

SILTY SAND, light brown, medium to coarse, poor-
**Sig ly graded. slightly moist, nonstratified. wmnder-

* ately cemented.

12-

4 -4

CLAYEY SAND, brown, fine to coarse, poorly
14 . . Vary grdd ldy ensed. moderately to strongly

ene cemented, maximum particle size 0.5" (13mm).

16
-5 ' ~ ANDY SILT, brown, fiIne to medium, dry, moder-

ately cemented.

Very
SC dense

20 - . 17 63 20 38 19

1 1 22 1 1Total Depth 21.0' (6.4m)

TRENCH DETAILS________________ ______

SURFACE ELEVATION 880' (207w)
DATE EXCAVATED 8 May 1977 LOG OF TRENCH LD-T-1 1
SURFACE GEOLOGIC UNIT A~yf LECHUGUILLA DESERT, ARIZONA
TRENCH LENGTH 52' (15.6m)
TRENCH ORIENTATION 113 O MX SITING INVESTIGATION I I uit

IDEPARTMENT OF THE AIR FORCE -SAMSO IC-51
___ ___ ___ __ ___ ___ ___ _SRO M ATIC N A .I C



FN-TR-1 9

SDEPTHSEV

- ANALYSIS
SOIL DESCRIPTION

~ ~.-.-~---.~ _____________________________________ G SA Fl LIP1

0 0 SILTY SAND. light brown. f ine, poorly graded. o6 30 N

SS* Loose d ry. subangular. nonstratiled. weekly cemented.
gravel, fresh to moderately weathered granitic&.
maximum particle size 0.8" (20w.).

2-~

4-

CLAYEY SAND. brown, fins to medium, poorly
g raded, slightly moist, subangular to subroundad.

SC Dense lensed, moderately cemented; gravel, fresh to
6 moderately weathered granItIcs. maximum particle

2 size 1 (25mm).

6 7222 4624

8

3 10 SM Loose SILTY SAND, lens, light brown, fine to medium.
poorly graded, slightly moist, subangular. non-
~stratified, weakly cemented.

12-

-4

14 -
Dne SAND, tens, reddish brown, fine to coarse, well

S I~ graded, slightly moist. subangular. nonstrati-
tied, moderately cemented.

SAND, light brown, fine to medium, poorly graded,
SP slightly moist, subangular to subrounded. non-

Is- stratified, moderately cemented.

Dense SAND, same as SW/SP above.
6 S

20.. ~ ---- --- --- --- --- 12 6820 6740

Se very CLAYEY SAND, same as SC above, except strongly
.. *.. dense cemented.

Total Depth 21.0' (6.4m)

TRENCH DETAILS_________________ ______

SURFACE ELEVATION 940' (288m)
DATE EXCAVATED 9 May 1977 LOG OF TRENCH L-T-1 2
SURFACE GEOLOGIC UNIT A~yf LECHUGUILLA DESERT, ARIZONA
TRENCH LENGTH 54' (16.5m)__________________________
TRENCH ORIENTATION N87W MX SITING INVESTIGATION F I cup

DEPARTMENT OF THE AIR FORCE - SAMSO C-52

____ ___ ____ ___ ____ ___ _ * O N ATIO N A L, INC.
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SDEPTHSIV

W, Go A ANALYSIS
- Lal. SOIL DESCRIPTION

U. -A RISA Fl LL P1

0 G
3 69 28 NP

SILTY SAND. light brown, fine, poorly graded.
2.' SM Loose dry, angular to subangular. lensed, weakly ca-

monted: gravel. f rash to slightly weathered
granitics. maximum particle size 0.8" (2Dmm).

4.-

6*.

2

8 .CLAYEY SAND, brown, medium to coarse, poorly
Medium graded, slightly moist, lensed, moderately ce- 10 69 21 44 24
dense wanted; gravel, fresh to moderately weathered

* granitics. maximum particle size 1.5* (38mm).

SC

12-

4

CLAYEY SAND, lens, same as above except weakly
14 Loose cemented and greater percentage of gravel.

-5

SILTY SAND lens ligh & t b ron fine to coarse.
SM ptorly graded, slightly moist. subangulai. non-

* Dense stratified,-moderately cemented.

20 371 2643 20

Total Depth 21.0' (6.4m)

TRENCH DETAILS________________ ______

SURFACE ELEVATION 770' (235w)
DATE EXCAVATED 9 May 197' LOG OF TRENCH L-T-1 3
SURFACE GEOLOGIC UNIT A51yf LECHUGUILLA DESERT, ARIZONA
TRENCH LENGTH 55, (13.8m)
TRENCH ORIENTATION N55W MX SITING INVEST IGATION rIsgiREt

DEATMN OF THE AIR FORCE - SAMSO C-53

_____________________ON* O NATIONAL. ONO.
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S DEPTH - IV

-J -- IM SOIL DESCRIPTION AAYI

0ao
*~2 35. 3

* ~ ,* *SANDY GRAVEL, light brown, fins to coarse, poor-

Loe ly graded, dry, subrounded to rounded, nonstrati-243 3

particle size 90" (254am).

6

-2

SILTY SAND. tight brown, fine to coarse, Poor-
ly graded, dry, subrounded to rounded, weakly

su cemented from 4' to 0', moderately cemented
-3 to from 0' to 16**; gravel and trace of cobbles

fresh to slightly weathered granitics maximum 0 51 49 NP
particle size 6" (152am).

12 , Medium
dense

-4

14-

S\Z

IS . CLAYEY SAND. reddish brown, fine to coarse. poor-

SC Dense ly graded, dry, subangular. nonstratlfled. moder-
ately cemented; gravel, slightly weathered granit-
ics.

6
20- 11 73 16 44 23

22 Total Depth 21.0' (6.4)

TRENCH DETAILS
SURFACE ELEVATION 960' (293m)
DATE EXCAVATED 11 May 1977 LOG OF TRENCH LD-T-14
SURFACE GEOLOGIC UNIT AS IyfI LECHUGUILLA DESERT, ARIZONA
TRENCH LENGTH 52' (15.8m)__________________________

TRENCH ORIENTATION NOSE MX SITING INVESTIGATION FGR

DEPARTMENT OF THE AIR FORCE - SAMSO C-54

*RUWo NATIONAL. INC.



FN-TR-1 9

SDEPTH
-- z SIEVE

-~~ -. ~SOIL DESCRIPTION AAYI
= CR SA Fl LL PI

o / SILTY SAND. light brown, fine to coarse. well 127 11 N
* * Loose graded, dry, angular to subangular. nonstrati- 127 11 N

SM flied. noncemsnted; gravel. slightly to very
S,.~*weathered granitics, maximum particle size 10

2 (25mm).

SeimCAD. lAght brown fine to coeim welyrdd
SCgrd.slightly moist, subangular. osbone ros-

X den ede d aflned. weakat ly t nncemented; trvlmd ra e

weathered granitics, maximum particle size 1"5 4f 72
(331mm).

B 6

o! SANDYL, l en, brown, fine , dco ry. nonstgra-ed

Stf tbfdded mdlentely weky cemented rc

SCoDese dry anglar t bandulr oratytoermoer

wete rnit cs, maximum particle size 1 5"

86e

14- ~ ~ ~ ~ Toa SA Dept SIL .D on . on indy)nnt

22 ~ ~ ~ ~ Stf titled.___ moderately cemented._____________________

TRNHDEAL
SUFC LEAIN 83'(55

DATEE EXCAATE brwn Maye t97 LOGum poFrl TreCd1-.
SUSC ELGC NIT e A dryf anCHulaLr tESRT ARIZONA ontatfe odr

TRENCN ORETAION XSIIGIVSIGTO e

DEPARTMENT OF THE AIR FORCE - SAUSO IC-55

_______________________ Ma NATIONAL, INC.
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SDEPTHSIV

V . ANALYSIS
CAG S I LP

4" 4" ZSOIL DESCRIPTION
cc C2

2 0 77 21 NP

Loe SILTY SAND. light brown. fine to medium, poorly

2-7 oose graded, dry. subangular, lansed, weakly cement-
SM ad from 0 to 4'. moderately cemented lens from

4 to 4.8%: gravel, fresh to moderately weath-
@red granitics, maximum particle size 0.5" (13mm).

IMediumdens

2 '

SU D51SS SILY SNDligt bown,.in to coarse, poorly

A**graded, dry, subangular, moderately cemented, 0 43 57 NP
~maximum particle size 0.5" (13mo).

12-a

-4-

14p

ML S . SANDY SILT, light brown, fine, poorly graded.
A dry. subangular, lanced, moderately, cemented:
* gravel, fresh to moderately weathered granltics,

16 m. * aximum particle size 0.8" (20m).
5

* .

20*/

TRNC LEGH C* 1.

TRNHOINAINN6 XSIIGIVSIAINFGR

20ATMN OFTEARFRE-.MO IC 5
On ATOA, NM



3 FN-TR-1 92

Dj EPTH .
8.a SIEVE
W33 qj C ANALYSIS

3 ~ ~ U SO~ 'a ~IL DESCRlIPTION
co _ GR SA F'l LL Pt

1 00 . 2 81 17 NP

* . Loose

2..

4.

I 6-
2 SILTY SAND, light brown. fine to medium. poorly

graded, dry from 0 to 2%, and approximately 15'I to 17', slightly moist from 2' to 15'. angular
Meim to subangular. bedded. weakly cemented from0

SM to 2', moderately cemented from 2' to approxi-
dense mately 15', strongly cemented from 15' to 17';

gravel and trace of cobbles, very weathered
granitics or metagranitics. maximum particle 1 73 27 MP

310- size 3.5" (89mm).

I 12-

14-

16- Very 1 75 24 NPI 5 . dense

1 18 Total Depth 17.0' (5.2m)

20

I TRENCH DETAILS
SURFACE ELEVATION 800' (183m)
DATE EXCAVATED 18 May 1977 LOG OF TRENCH LD-T-1 1
SURFACE GEOLOGIC UNIT A51yf LECHUGUILLA DESERT, ARIZONA

4 ~~~TRENCH LENGTH 83' (19.2m) _________________________
TRENCH ORIENTATION NIOW MX jIlING INVESTIGATION sIUEI DEPARTMENT OF THE AIR FORCE - SAMSO jC-57

___ ___ ___ ___ ___ ___ ___OR* O NATIONAL, INC.
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SDEPTH
z*L SIEVE

SM US2 SOIL DESCRIPTION AAYI
- -J SR SA Fl LI P1

10 78 12

Very
2- loose

1SAND. light brown. fine to coarse. well graded.
~ SI/dry. subangular to subrounded. lensed. noncement-

4 Iad fro, 0 to 3.7'. weakly cemented from 3 7* to
... S 8':gravel and trace of cobbles, slightly to

moderately weathered granitic*, maximum particle

.........................Ssize 6' (152m). 58

Loose 26 54 4

- -3

SAND, ,ht brown, fine to coarse, poorly graded.I dry. subangular to subrounded. bedded, weakly
SP cemented: some cobbles and boulders, fresh to

slightly weathered granitlos, maximum particle

12 size 14" (358..).

-4

16-
5

* SILTY SAND. light brown, fine to coarse, poorly

SM Medium graded, dry . subangu[arI. nonstIrat IfIled:; gree.I
dense slightly weathered grtanitics, maximum particle

18- size 0.3' (8mm).

19 58 14 NP

-6

Totai Depth 20.0' (8.1m)

L 22 _______________________________

TRENCH DETAILS ______________________

SURFACE ELEVATION 780' (238m)
DATE EXCAVATED 19 May 1977 LOG OF TRENCH LD-T-18
SURFACE GEOLOGIC UNIT A51y LECHUGUILLA DESERT, ARIZONA
TRENCH LENGTH 48' (14.6m)
TRENCH ORIENTATION NIOE MX SITING INVESTIGATION F IGURE

DEPARTMENT OF THE AIR FORCE - SAUSO IC-58

________________________O O NATIONAL, INCM.
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SDEPTHSEV

- -A NA LY SIS
SOIL DESCRIPTION

2C

4jG AF LP

SILY AN. bow, inetomeium pory gadd. 1 7 2 3 NP

2 dense

: ~ ~ tel denseed graT NDIT. vel.ry weathere friable. c
12xmu paricl sieI-s5m)

- S ~-
Tan o ta et 30 (.

20

SURAC EOGI UN nsT QUART LECHUG LLA vESERT ARIZONA fiale
TRNHLN123(62) ________________________

TR1C ORETTONE7-1STN NVSIAIO i

DEATETOIH IRFRE-SMO C5
4_______________ OONTOA.IC
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0~ SIEVE

C' -rg ANALYSIS
WZ SOIL DESCRIPTION

- .. ~ - _ ___C2_ __ _ _ CR SA FI LL PI

I 0 ,:j SILTY SAND, light brown, fine, poorly graded. I7 2 N
SM Loos# dry, nonstratilled. weekly cemented. maximum

particle size I" (25mm).

14 4
4 55 41 50 29

6 CLAYEY SAND. brown, line to medium, poorly
6-medium graded, dry, angular to subangular. bedded,

2 SC dense moderately cemented: gravel, very weatheredI granitics, maximum particle size 1.5*(38mm).

8-

SILTY SAND. brown. medium to coarse, poorly
SM graded, dry, angular to subangular, nonstra-S12- tited. moderately cemented.

-4

ISC Dense
14

16- dense

I SILTY SAND. light brown, fine to coarse, poorly
18-' SM graded, dry. subangular to subrounded. bedded,

moderately cemented; gravel, very weathered gre-

Dense nitics. maximum particle size 1.5' (38mm).

I4 77 19 NP
-6

20 *, ___ ___________________________

22 Total Depth 21.0' (6.4m)

TRENCH DETAILS ______________________

SURFACE ELEVATION 480' (146m)
DATE EXCAVATED 20 May 1977 LOG OF TRENCH LO-T-20
SURFACE GEOLOGIC UNIT A511 LECHUGUILLA DESERT, ARIZONA
TRENCH LENGTH 57' (17.4m) ________________________

TRENCH ORIENTATIDN N25W MX SITING INVESTIGATION FCR

DEPARTMENT OF THE AIR FORCE - SANSO IC-6 0
___ ___ ___ __ ___ ___ ___ _ R 0 NATIONAL, NC
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DEPTH 2
SIEVE

- ANALYSIS

W -, -SOIL DESCRIPTION
_U 81 GR SA FI LLIP

I ° ' SANDY GRAVEL, brown, fine to medium, poorly
Medium graded. dry. angular to subrounded. nonstrati- 45 36 17 NP

-dense fled. weakly to moderately cemented; some cob-
2. . bie[as and boulders, Slightly to very weathered

ho:"* .. metamerphics. maximum particle size 18" (457mm).
D 0.9 •"O• •'

0 0000a

0

.* 0.

SANDY GRAVEL. gray, fine to medium, poorly graded,
*** *~,dry, angular to siobrounded. nonstratiflid, weakly

2 * eGP Dense to moderately cemented, few cobbles and boulders.
2 0* slightly to very weathered matanerphics, maximumj * .* particle size 14" (359mm).

30

p 10 .~~:?4Ii: - Vary SANDY GRAVEL, light brown, fine to sedium. poorly
graded, dry, angular to subrounded. nonstrat led

0G de s trongly cemented; few cobbles and boulders, 33 31 4
- dens eslightly to very weathered metamorphics. maximum

12- particle size 18* (457mm).

Total Depth 12.0' (3.7w)
-4

14

-5

18-

20-

TRENCH DETAILS_______________ ______

SURFACE ELEVATION 580' (071m)
DATE EXCAVATED :24 May 1977 LOG OF TRENCH LD-T-21
SURFACE GEOLOGIC UNIT: A51 LECHUGUILLA DESERT, ARIZONA
TRENCH LENGTH :421 (12.8m)
TRENCH ORIENTATION N20V 41x S17ING INVESTIGATION Fol sue

DEPARTMENt 0 THE AIR FORCE - SAUSO C-6 1
___________________________ S O WATIOE& 11111111

r



FI-TR- 19

a. SI EVE
W 60 ANALYSIS

SOIL DESCRIPTION
m ONRSA F1 LL Pt

- SI' Loos.e SILTY SAND. I ght brown, fine to coarse, poorly 67!13 NP
SM Lcoo@ graded. dry. subangular to subrounded. poorly

s tratlfled, weakly cemented; gae n e
cobbles. slightly to very weathered melanorphics.
maximum particle size 0rn (152mm).

0 0

o o M eu SANDY GRAVEL, brown, fine to coarse, poorly
graded. slightly moist, subangutar to rounded,
poorly stratified. moderately cemented; smcobbies and boulders, slightly to very weathered
maemorphlcs. maximum particle size 24* (610gom).
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K.SILTY SAND, brown, fins to medium, poorly grad- 10 70 20 NPI Loose d, dry, angular to aubroundad, nonstratll~od.
SM Loose noncemented; gravel, slightly to vary weathered

gr nitics and metagranitics, maximum particlej2 -size 1" (25mm).

14 4

I a45 49 6

-2

SAND, brown, fine to coarse, poorly graded,
SP/ Mdium dry, angular to subrounded. nonstratifled,
SP/ Mdium moderately cemented; gravel and cobbles, alight-

12-' SM dense ly to very weathered granitics and metagrenitics.
waximum particle size 8* (203mm).
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14-
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.6
20

22 Total Depth 21.0' (6.4m)

TRENCH DETAILS
SURFACE ELEVATION 460' (140m)
DATE EXCAVATED 25 May 1977 LOG OF TRENCH LD-T-23
SURFACE GEOLOGIC UNIT A~iyf LECHUGUILLA DESERT, ARIZONA
TRENCH LENGTH 56' (17.1w) ________________________
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View of trench LD-T-3 showing the weakly cemented zone
In the upper 7 feet (2.1 meters) (Looking Northwest).
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IView of trench LD-T-5 (Looking West).
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View of trench 10-T-11 (Looking North).

-~View of trench LD-T-9 with hydraulic
shoring in place (Looking North).
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IView of trench 10-1-18 showing the weakly cemented zone
in the upper 4 feet (1.2 meters) and a partial view of

ICAT 225 backhoe (Looking South).
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I COMPRESSIVE STRESS (kst)

30. 3 0.5 1 2 3 4 5 5 7 S 9 10 16 32
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204 0 8 0020 30 40 0 00 10
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0 L-- P- 122 1. 4066 5 SO 100. 1680 3000.0 10 0 0 6

COMRESIVESTESSIONN 2

SAMPLE~~M INESL OL I ITI INVETIA INTA IIA
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I COMPRESSIVE STRESS (ksf)

10. 3 0.5 1 2 3 4 5 6 7 8 9 10 16 32

C.3

S 3

u-

C3 5

S 7

-7

20 40 60 80 100 200 300 400 500 1 00 600

COMPRESSIVE STRESS (kN/n 2)

I INITIAL INITIAL INIA INITIAL
SYHIO BORING SAMPLE SAMPLE INTERVAL SOIL RYDNIYMOISTURE vg DCEEO

NO. NO. TYE- CONTENT RATIO SATURATION
FEMEESpcI k/n

3  ( '*)

0 LD-C-3 P-5 31.2-31.8 9.51-9.69 SM 99.9 16000 18.7 0.69 73.5

o AT FIELD MOISTURE CONSOLIDATION TEST RESULTSI AFTER ADDITION OF WATER LECHUGUILLA DESERT, ARIZONA

-COMPRESSION

- REBOUND MX SITING INVESTIGATION lal

DEPARTMENT OF TME AIR FORCE -SAMSO I C-1 051

~1 m0 NATIONAL. INDj
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I COMPRESSIVE STRESS (ksf)
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o

20 40 60 80 100 200 300 400 500 1000 1500

COMPRESSIVE STRESS (kN/m 2)

I INITIAL INITIAL INITIAL INITIAL
SYMBOL RING SAMPLE SAMPLE INTERVAL SOIL DRY DENSITY MOISTURE VOID DEGREE OF

NO. No. TYPE CONTENT RATIO SATURATION
FEET METERS pcf kg/

3  
() (1)

LD-5-1 P-4 21.2-2. 46.4 SM 115.2 1845 9.1 046 53.1

0 AT FIELD MOISTURE CONSOLIDATION TEST RESULTS
* AFTER ADDITION OF WATER LECHUGUILLA DESERT, ARIZONA

COMPRESSION i
-MX SITING INVESTIGATION FIu

DEPARTMENT OF THE AIR FORCE - SAUSO I C-1 06

7 NiA Oi.. L . ..
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I COMPRESSIVE STRESS Cksf)

0. 3 0.5 1 2 3 4 5867 8910 1 8 32

.

C2,

4

20 40 60 80 100 200 300 400 500 100 50

COMPRESSIVE STRESS (kM/n 2)

SAMLEINERALINITIAL INITIAL INITIAL INITIAL
SYMBOL BORING SAMPLE SMLINEVLSOIL DRY DENSITY MOISTURE VOID DEGREE OF

NO. NO. TYPE CONTENT RATIO SATURATION
1 ~FEET METERS pcI gn 3  ()(

0 LD-A-1O 0-5 205210 6625-6.40 SM 119.5 1914 2.8 .0.41 10.4

A LD-B-111 0-6 1~ 33. .30-9.4 SM"ML 104.5 1614 4. 0.61 19.1

o AT FIELD MOISTURE CONSOLIDATION TEST RESULTS1 AFTER ADDITION OF WATER LECIIUGUILLA DESERT, ARIZONA
* COMPRESSION

DEPARTMENT Of THE AIR FORCE - SAMSO C-1O07

I - *ORD NATIONAL, INC
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I COMPRESSIVE STRESS (ksf)

I0. 3 0.5 1 2 3 4 5867 8910 1 8 32
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I--

C2,

L.2 0

4 4

20 40 60 80 100 200 360 460 500 1000 150

COMPRESSIVE STRESS (kN/m 2)

1 BRIN SAPL SAPLEINERVL SIL INITIAL INITIAL INITIAL INITIAL
SYMiBOL BRNG PE SAPEITEVLSI DRY DENSITY MOISTURE VOID DECREE OF

N. NO. TYPE 'CONTENT RATIO SATURATION
____ FEET METERS pCf kg/n 3  wo) I ()

0 -LD-B-I 7 P-4 2122. .665 SW/SM 111.9 1792 10.9 0.51 58.2

10 P- 2002. .062 SC 120.3 1927 7.1 0.40 47.___

0 AT FIELD MOISTURE CONSOLIDATION TEST RESULTS
0 AFTER ADDITION OF WATER LECHiUGUILLA DESERT, ARIZONA

COMPRESSION MX SITING INVESTIGATION FcsI-- REBOUND DEATMENT OF THE AIR FORCE -SAMSO c-1 08

I I
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COMPRESSIVE STRESS (ksf)
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20 40 60 80 0 200 360 400 500 1 000 1500

COMPRESSIVE STVrSS (kN/n 2)

SAMLEINTRVL SIL INITIAL INITIAL INITIAL INITIAL
SYMBOL BORING SAMPLE SAPEITRA OL DRY DENSITY MOISTURE VOID DEGREE OF

NO. NO. TYPE CONTENT RATIO SATURATION
FEET METERS pcf kg/n 3  (%,) 10'

0 LD-A-4 -6 052. .564 SC 95.2 1525 5.5 0.75 19.4

o AT FIELD MOISTURE CONSOLIDATION TEST RESULTS1 AFTER ADDITION OF WATER LECHUGUILLA DESERT, ARIZONA
- COMPRESSION

- - REBOUND MX SITING INVESTIGATION oul

REOUDDEPARTMENT OF THE AIR FORCE -SAMSO C-1 09
_____ ____ ____ ____ ____ ____ _ OR NATIONAL, INC.
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COMPRESSIVE STRESS (ksf)
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I COMPRESSIVE STRESS (ksf)

1 0.3' 0.5 1 2 3 4 5 6 7 8 910 16 32
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I _ _

20 40 60 80 100 200 300 400 500 1000 1500

.1 COMPRESSIVE STh ESS (kN/n 2)

SAPEITRA OL INITIAL INITIAL INITIAL INITIALSYMBOL BORING SAMPLE SAPEITRA OL DRY DENSITY MOISTURE VOID DEGREE OFNO. NO. TYPE CONTENT RATIO SATURATIONiFE E METERS c f kg/n 3  ( ) (3d)
L- - 5 0 -_5 5-_0 7 .7 7 9 SC 109.2 149 6.3 0.54 31.3

10 AT FIELD MOISTURE CONSOLIDATION TEST RESULTS
U AFTER AUDIT ION OF WATER LECHUGUILLA DESERT, ARIZONA

u - COMPRESSION

1 - ,,. REDOUND ¥1X SITING INVESTIGATION FIGUmli

DEPARTMENT OF THE AIR FORCE - SAUSO C-111
".RO NATIONAL. INC.
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I COMPRESSIVE STRESS (ksf)

30. 3 0.5 1 2 3 4 5 6 7 8 910 15 32

Ile
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m _ _

ITI2

COMPRESSIVE STRESS (kN/m2

INITIAL INITIAL INTA [NIT'.'INTA
SYMBOL BORING SAMPLE SAMPLE INTERVAL SOIL DRY DENSITY MOISTURE VOID DEGREE ;F

NO. NO. TYPE CONTENT RATI o SATURATION
- - FEET METERS 77I kg/n

3  (") )

0 LD-C-5 P-4 j~ 2 .1. 6.28-6.40 CL 109.4 1752 15.5 0.54 71.5

0 AT FIELD MOISTURE CONSOLIDATION TEST RESULTS10 AFTER ADDIT ION OF WATER LECHUGUILLA DESERT, ARIZONA
-COMPRESSION

- -REBOUND MX SITING INVESTIGATION ASO} FIGURE

OEPARTMENT OF THE AIR FORCE -SMOIC-1 12
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COMPRESSIVE STRESS (ksf)

0.3' 0.5 1 2 3 4 5 6 7 8 910 15 32

-4
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C-1
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C-2

C=U 2

= 3

S 5

7

20 40 60 80 100 200 300 400 500 1000 1500

COMPRESSIVE STRESS (kN/m 2)

BPINITIAL INITIAL INITIAL INITIAL
SYMBOL BORING SAMPLE SAMPLE INTERVAL SOIL DRY DENSITY MOISTURE VOID DEGREE OF

NO. NO. TYPE CONTENT RATIO SATURATION
FEET METERS pcf !kg/m 3  ( ) (i,)

LO-8-16 0-7 20.5-21.0 6.25-6.40 CH 107.4 1720 21.3 0.57 100.0

0 AT FIELD MOISTURE CONSOLIDATION TEST RESULTS
0 AFTER ADDITION OF WATER LECHUGUILLA DESERT, ARIZONA

.- COMPRESSION

- - REBOUND MX SITING INVESTIGATION FIGURE

DEPARTMENT OF THE AIR FORCE - SAUSO C-113

-- O NATIONAL, INC.
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100

04 0

95

I-

LLJ

85
020 4'0 60 80 100

COR (S)

COMPOSITE SOIL
SYMBOL SAMPLE TYPE

NO.
0 A SM
o B SC "SM
A C Sc

r V 0 SC

NOTE: A tabulation of CBR test results and a sieve analysis plot
for each composite sample are presented in table C-6 and
figure C-115, respectively.

CALIFORNIA BEARING RATIO
(CBR) CURVES

LECHUGUILLA DESERT, ARIZONA

NIX SITING INVESTIGATION F6a

DEPARTMENT OF THE AIR FORCE _ SAMSO IC-1 14
-~ N3D ATIONAL, INC.
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GRAVEL SAND_ SILT OR CLAY _

STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

100 3' 3/4' 3/8' 4 10 20 40 50 100 2 100_________

0-

1IIN

30,

10

50.0 10.0 5.0 1.0 0.5 0.1 .05 .01 .005 .001

GRAIN SIZE IN MILLIMETER

SY OL SMPLSIE BORING SAMPLE INTERVAL SOIL

GRANL SIZEL CURES CB TESTS

AEHGIL DE!A 1 QQ-Q 5 SERARt
LO--1 0IIN I0N2ESTIGA0IO.7

DEPARTMEN OPD6. TiE AI OC E auo C-
_________________________0.___1.___a-__15-0__AR_
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1 0ZERO AIR VOID01 CURVE FOR 2200

G's2. 7

02.6

130- -__ _ __ _ 2100

£ 120- E

e. 110

9070

010

MOISTURE CONTENT (-a)

SYBLBORING SAMPLE SAMPLE INTERVAL SOIL MENITDY MOPITURE
NO. NO. FEET METERS TYPE PCI f Kamr3  ( )

~? LD-A-6 B-3 10.0-15.0 3.05-4.57 SC 132.0 2114 8.2
a- LD-T-1 8-4 12.0-13.0 3.86-3.96 MN 104.0 1666 21.0
m ~LD-T-4 8-2 3.0-5.0 0.91-1.52 CL 128.9 2065 8.6

COMPACTION TEST RESULTS
LECHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION FISuRI

DEPARTMENT OF THE AIR FORCE - SAMSO IC-1 16

___ ___ ___ ___ __ ___ ___ __OR* O NATIONAL, INC.



-11 4 0 -2 
0

ZERO AIR VOID CURVE FOR 20

130- 2100

-2000

S 120-

S 110

~-170

9050

MOISTURE CONTENT()

SYBLWOING SAMPLE SAMPLE INTERVAL SOIL DENSITY MOISTURE
NO. NO. FEET METERS TYPE PCf k/3

0- LO-0-6 B-4 10.0-15.0 3.05-4.51 SC 128.8 2063 9.6

a- LD-T-9 8-2 8.0-10.01 2.44-3.0)5 SC 133.0 2130 1.7

COMPACT ION TEST RESULTS1LECTHUGUILLA DESERT. ARIZONA
1 MX SITING INVESTIGATION

IDEPARTMENT OF THE AIR FORCE - SAUSO IC-1i17

___ ___ ___ __ ___ ___ ___ __UNO NATIONAL, INBC.
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140

ZERO AIR VOID CURVE FOR 2200

Gs--=2.7

130 G 2100

-2000

" 120 -
1900 Ac

LCJ I~aJ'=1800

110 -c

1700

100 1600

-1500

000 10 1'5 2 0 25

MOISTURE CONTENT ('s)

MAXIMUM DRY OPTIMUM
SYMBOL BORING SAMPLE SAMPLE INTERVAL DENSITY MOISTURE

NO__N._FEET METERS P C I K/m
3 ( )

0- LD-T-14 8-3 19.0-21.0 5.79-6.40 SC 133.0 2130 7.7

LD-T-15 B-3 12.0-14.0 3.66-4.27 SW/SM 130.5 2090 8.7

COMPACTION TEST RESULTS

LECTHUGUILLA DESERT, ARIZONA

MX SITiNG INVESTIGATION FIGUR

DEPARTMENT OF THE AIR FORCE - SAMSO C-1 18

- am NATIONAL. INC.
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- 1140
ZERO AIR VOID CURVE FOR 2200

130-______ 2100

-2000

-~120

CL1900 a

C.*

180 C-

-1700

too0-60

90 

50

MOISTURE CONTENT (0)

BORNG AMLE AMLE NTEVA Sol. MAXIMUM DRY OPTIMUM
SYMBOL BOIN .SAPEYAPLPNTRALSE DENSITY MOISTURE

N. N. FEET METERS TYP Ic I g. (14)

0- LD-T-20 B-3 18.0-21.0 5.49-6.40 SM 134.7 2158 7.0
a- LO-T-21 8-2 4. 046.0 1.22-1.83 GP'GM 134.0 2146 8.1

COMPACTION TEST RESULTS
LECTHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION

DEPARTMENT 'OF THE AIR FORCE SAMSO c il 191

___ ___ ___ ___ ___ ___ __ UND NATIENAL, INCO.



FN-TR-I 9

I

"" I140

ZERO AIR VOID CURVE FOR 
2200

0",s=2 .7

130- s 2100

2000

120 -
-1900

1800 Uc m

S 110

-1700

100 -1600

1500

1 90
20 25

MOISTURE CONTENT (19)

S -MAXIMUM DRY OPTIMUM
SYlk ORING SAMPLE SAMPLE INTERVAL SOIL DENSITY MOISTURENO. NO. FEET METERS TYPE pcf kagia3  

(14)

As SM 134.0 2146 7.71 Ce SC 132.4 2121 7.8

I*COMPOSITE SAMPLE
COMPACTION TEST RESULTS

LEGHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION FIGURE

DEPARTMcNT OF THE AIR FORCE - SAMSO C-120

"_,__ _ _ _* NATIONAL, INC,'i
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-1140 
20

ZERO AIR VOID CURVE FOR 20

j 130- s______ 2100

-2000

S 120-
1900 ~

11-

9 10

0' 1' 10 15

MOISTURE CONTENT (1)

SYBLBORING SAMPLE SAMPLE INTERVAL SI AIU R PIU

N. N. FEET METERS TYPE ~ g/. 3  (f, )

_ * SC _ _ _ _ _ _ _ _7.

*COMPOSITE SAMPLE______________ _______

COMPACTION TEST RESULTS
L-EGHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION FIGURE

DEPARTMENT OF THE AIR FORCE -SAMSO IC-1 21

_______________Ewa___ NR NAT 10N AL. 1i..
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I GRAVEL SAND SL RCA

STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

1 31 1% 3/4' 3/8" 4 to 20 40 80 100 200

0-

LA.

0
50010.0 5.0 1.0 0.5 0.1 .05 .0 05 .001

GRAIN SIZE IN MILLIMETER

SYMBOL BORrNG SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

L 8- -1 0i5-I.O 0.15-0.30 21 19 a Sc

1 -1. -A-I S-2 5.8-7.3 1.77-2.23 _____ NP SM

I GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGAT1ON FIGUREIDEPARTMENT OF THE AIR FORCE _SAMSO IC-1 22
-ORD NATIONAL. INM.j
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COARSE F FINE CO-A-R SE - MEDI U M I FINE _________________

STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETERI GRVE SA SIL OR CLA
3 I"3/4- 3/86 4 10 20 40 00 100 200_________

90 - - - - - - - - -

so-- F ___

-

C.3

50.0 10.0 5.0 1.0 0.5 0 .1 .05 .01 .005 .001

GRAIN SIZE IN MILLIMETER

SYMBOL BORrNG SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

- LO-A-I 0-5 16:5-17.3 5.03-5.27 60 23 37 CH
-- LD-A-1 S-6 40.0-40.8 12.19-12.44 ____ ___ ML

GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION Fcu RE

DEPARTMENT OF THE AIR FORCE - SAUSO IC-1 23
- RD NAT1aNAL IU.JA ,I



COARSE I FINE COARSEI NEDIUM I FINE _______________

ISTANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

IGO - - - 'T-2~~i:~ ,~4I x
-t ----- - -I--- - -1-t -- 7

99?

1.7.0.1 .5.1 05.0

GRI IEINMLIEE

6- LlAe B i I :-. .001 ____ P __ _ S
ccL-- - 002. .0-.2 ____ P ____ S

* L-A2 -B 350-3.4 10571079 _____ _____ __LA. S

GRI4SZ0CRE

GRAI SSIZE INESIAO MILLMETE

SYMBOL B~fNG SAMLERSAMPL INEFA LIQUI P AIC FLASR C IT S SO I 2
NO. O. FET MTER LIMI LIM T IN TYPEN
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GRVE SAND SILT OR CLAYCOARSE FIE COARSE[ MEDIUM I FINE LT__ _ _ _CLAY

STANDARD SIEVE OPENING1  US STANDARD SIEVE NUMBER HYDROMETER

3 1" 3/4- 3/8- 4 10 20 40 80 100 200 _ _ _ _ _ _ _

100-- . -.-- - ..~------ -

C.0

LUA

- -j

W4- I-- - .-. .001 ___ P ____ S
-- L-- - 1.-50 33-.5 62 4 S

GRAIGRAI SIZE CURVESIETE

SYBO B~rG AML1 AMLEINERA SITING PLASTI PATIN T SO I UR

DOEPARTTETRSLMIT LIITE IIR NDREX TYPES C1

MX SIIN INVETTION AL. INCR
DEATETO H I FRE -SMO C 12
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* GRAVEL SAND_ _ __5COARSE 7-FINE COARSEF -MEDiIU FINESL RCA

STANDARD SIEVE OEIG US STANDARD SIEVE NUMBER HYDROMETER

14 i" 3/4" 3/8" 4 10 20 40 60 100 200 _______

*~~~44 10 - - _I

-~T J ~
60 -n 2 -

Lbi.__ _

mu7

50.0 10.0 5.0 1.0 0.5 0.1 .0 01 .005 .001

GRAIN SIZE IN MILLIMETER

SYMBOL BOR ING SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL

NO. NO. FEET I METERS LIMIT LIMIT INDEX TYPE

- LO-A-3 S-10 35.0-35.7 10.67-10.88 29 19 10 SC

-- LO-A-3 S-13 50.0-51.0 15.24-15.54 34 20 14 CL

GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION F I UfRE

DEPARTMENT OF THE AIR FORCE - SAMSO IC-1 26

____ ___ ___ ___ ___ ___ ___Una NATIONAL. one.



N-RI 9 GRAVEL ------ SAND SILT OR CLAY

ISTANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

3* 1%" 3/4' 3/8' 4 10 20 40 60 100 200

60-

Z50-

0-

30

20

50.0 10.0 5.0 1.0 0.5 0.1 .5.01 .005 .001

GRAIN SIZE IN MILLIMETER

SYBLBORrNG SAMPLI SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
ND. NO. FEET MTERS LIMIT LIMIT INDEX TYPE

- LD-A-4 B-1 0.0-5.0 0.00-1.52 ____ NP _____ SM

-LD-A-4 D-2 5.75-6.25 1.75-1.91 25 19 6 SC/SM
LO-A-4 0-3 10.75-11.25 3.28-3.43 23 20 3 SM

GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION FIGURI

DEPARTMENT OF THE AIR FORCE -SAMSO IC- 127
-ONG NATIONAL, INC



FN-TR-I 9

GRAVEL SAND SILT OR CLAY

COARSE I FINE COARSEI MEDIUM I F INE _ _

STNADSIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

14"~ 3/4' 3/8* 4 10 20 40 60 100 200 _________

80--

-j 40- -- C

A- -N-

20-

10--

50.0 20.0 5.0 2.0 0.5 0.1 d0i.0 .605 .

GRAIN SIZE IN MILLIMETER

SYMBOL BORrNG SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

___LD-A-4 0-4 15:6-16.1 4.75-4.91 31 lB 13 SC
-- LD-A-4 0-7 25.5-26.0 7.77-7.92 29 20 9 SC

---- I LD-A-4 D-1 1 45.5-46.0 13.87-14.02 NP _____ SM

GRAIN SIZE CURVES

LECHUGUILLA DESERT, ARIZONA

MI SITING INVESTIGATION FIGURE

flEPARTMENT OF THE AIR FORCE SAMSO IC-1 28

- ORD NATIONAL. INC.



FN-TR-I 9 I GRAVEL SAND SILT OR CLAY
COARSE7 FINE COARSE) MEDIUM I FINE- ________________

100 3/4' 33/C /8" 4 10 20 40 50 100 2 0_________

70K

77t ---- - .--- 

0.100501.0 0.5 0.1 .05 .01 .065 .001

GRAIN SIZE IN MILLIMETER

SYMBOL BORrNG SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

- LD-A-5 0-3 10.5-11 .0 3.20-3.35 23 20 3 SM
-- LD-A-5 0-5 25.5-26.0 7.77-7.92 32 . 23 9 Sc

LD-A-5 D-6 30.0-31.5 9.14-9.60. ____ ________ SP'/SM

_____________________________________ NR ATIONAL, INC.



FN-TR-1 9

GRAVEL SAND SILT OR CLAY

STANDARD SIEVE OPENING US STANDARD SI EVE NUMBER HYDROMETER

IGO 11" 3/43/' 4 10 20 40 60 100 200_________

N 4-

I ~~70 7 117
LUA

40

4-~-- -- - m-

._ _ _I

5601. . 1.0 0.5 0.1 .d5 .01 .005 .001

GRAIN SIZE IN MILLIMETER

ISYMBOL BORI'NG SAMPLE SAMPLE INTERVAL LIQlUID PLASTIC PLASTICITY SOIL
NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

- LD-A-5 0-9 45.'5-46.0 13.87-14.02 _____ NP SM

I04 D--5 0-10 50.0-50.5 15.24-15.39 NP SP/SM

I GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

I MX SITING INVESTIGATION 1
DiPARTMENT Of THE AIR FORCE -SAMSO C-130

0 u N ATI10N AL.1 INC.



FN-TR-I 9

GRAV 'EL 1SAND SIL ORCA
COARSE I FINE COARSEI MEDIUM I FINE ISL RCA

~STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

30 1%" 3/4" 3/8' 4 10 20 40 60 100 200
-. 10 - - - - -TI - ::: -:7 27r90:I

90-8 -- - - - - _________ _

S50 -

Ih 40 , - --

C. A -

20 - - - - ----- ~N-

50.0 10.0 5.0 1.0 0.5 0.1 .05 .01 .005 .001
GRAIN SIZE IN MILLIMETER

SYBLBORfNG SAMPLE SAMPLE INTERVAL ___ LIQUID PLASTIC PLASTICITY SOIL

NO. No. FEET METERS LIMIT LIMIT INDEX TYPE

- LO-A-6 B-3 10.'0-15.0 3.05-4.57 41 20 21 SCj -LD-A-6 D-6 25.5-25.0 7.77-7.92 68 29 39 SC

GRAIN SIZE CURVES

LECHUGUILLA DESERT, ARIZONA

IMX SITING INVESTIGATION FIGURE

DE[PARTMENT OF THE AIR FORCE - SAMSO c-1 31I - *ma NATION AL, INC.



FN-TR-1 9

I i ~GRAVEL SAND_________ SILT OR CLAY
STANDARD SIEVE OPENING~ US STANDARD SIEVE NUMBER HYDROMETERI

3 1" 3/4" 3/8' 4 10 20 40 00 l00 200

so~

90 . : r 4 22 7721 -- f2L
80 ---. ---m ----

e0

cc.

W 40

o 0. 100 5010 050A 0 0 05.0

56. - LD -6 010'. 5.5-6. 3.8-14 . 36 26 1 .06 S .0SM

GRAIGRAI SIZE CURVESIETE

LECHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION FIGURE

SDEPARTMENT OF THE AIR FORCE -SAMSO IC-1 32
-113110 NATION AL. One.



I FN-TR-1 9

STNADSIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

10 WI 3/4' 3/8' 4 10 20 40 60 100 200

*-*70 - ---

LA.

4

01 ~7

- ~ - - - ---.-.-- ,--+---

50.0 10.0 5.0 1.0 0.5 0.1 05.01 .005 .61

GRAIN SIZE IN MILLIMETER

SYMBOL BORrNG SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL

NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

- LU-A-i 0-2 10.5-11 .0 3.20-3.35 NP _____ SM

-- LU-A-i- 8-4 10.0-20.0 3.05-3.10 NP _ ___SW/SM

GRAIN SIZE CURVES1 LECHUGUILLA DESERT, ARIZONA

IMX SITING INVESTIGATION IF I ue(

DEPARTMENT Of THIE AIR FORCE - SAMSO IC-1 33
____ ___ ___ ___ ___ ___ ___ONO NATIONAL, INO.



FN-TR-1 9

i RVLSAND SITR1LA
FTNA SIEVE OPENING 'US STANDARD SIEVE NUMBER 1 HYDROMETER

3' 1l" 3/4* 3/8* 4 10 20 40 60 100 200________

TI

70

60-

S50

40-40

30--

10

50.0 10.0 5.0 1.0 0. 5 0.1 .05.0 .0501

GRAIN SIZE IN MILLIMETER

SYBLBORrNG SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOILfYBO NO. No. FEET METERS LIMIT LIMIT INDEX TYPE

__ LD-A-7 0-6 22:0-22.5 6.71-8.86 _ _ _ __ SiW/SM
-- LD-A-7 0-10 41.5-42.0 12.65-12.81 _____ SM

__________________ONO_ U N ATIONAL, INC.



FN-TR.-l 9

GRCARSELFN SAND FN jSILT OR CLAY
STANDARD SIEVE OPENING~ US STANDARD SIEVE NUMBER HYDROMETER4

310 15k 3/4" 3/8* 4 10 20 40 60 100 2 00 ____

0.

0-

40-- 4

0. .0501.0 0. 5 0.1 .0 .01 .005 .001

GRAIN SIZE IN MILLIMETER

SYMBOL BORING SAMPLEI SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

___ D-A-8 0-2 10:5-11.0 3.20-3.35 39 21 18 Sc
-- I-A-8B6-3 10.0-15.0 3.05-4.57 32 21 11 SC
I ILO-A-8 0-6 25.5-26.0 7.71-7.92 1_____ NP _____ ML

GRAIN SIZE CURVES

LECHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGA71ON ~ g~

L DEPARMENT OFTHE AIR FORCE SAMSO C-1 35

___ ___ __ ___ ___ __ ___ __Ono Wn TIOnAL. one.



FN-TR-I 9

GRAVEL SANDORCA
COARSE I FINE COARSEI MEDIUM I FINE _____ RCA

JTNADSIEVE OPENI NG 11 US STANDARD SIEVE NUMBER tiYIROMETER

10 1%" 3/4' 3/a' 4 10 20 40 60 100 200

90.

I _-

m4
La

'I _ __ _ _ -1 ____

50.0 10.0 5.0 1.0 0.5 0.1 .05.0 .05.1

GRAIN SIZE IN MILLIMETER

,SYMBOL BORrNG SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
NO. NO. FEET METERS LIMIT LI MIT INDEX TYPE

- LO-A-5 0-7 30:0-30.4 9.14-9.27 NP _____ so
-- LD-A-8 S-9 40.5-41.4 12-34-12.62 _____ NP _____ SM

GRAIN SIZE CURVESJ LECHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION FIGURE

jDEPARTMENT OF THE AIR FORCE -SAMSO1 C-1 36
ONO NATIONAL, ONO.



FN-TR-1 9

COARSE I FINE COARSEI MEDIUM i FINE ITORCA

STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER NYDRGIETER

3 1%" 3/4" 3/8* 4 10 20 40 60 Ic0 200

i-0 - -: --- - 'i -

0.-

A=

60
c001.c. 10 0501 .5 0 05.0

- 0. 1D-- .0- 5.0 - 10. 0 0.53.5 NP1 .0_ _ SM I 05 00

GRAIGRAI SIZE CURVESIETE

MSIIGRAINVESTIGATIONVES

DEPARTMENT OF THE AIR FORCE -SAMSO IC-1 37

GU NATIONAL, INC.



FN-TR-I 9

j GRAVEL SAND I
ICOARSE I FINE COARSE MEDIUM I FINESL RCA

STANDARD SIEVE OPEN ING~ US STANDARD SIEVE NUMBER HYDROMETER

100 1j 3/4' 3/8' 4 10 20 40 00 100 200

so - T -

S0-

I- 7

Lh

+I

120-

50.0 10.0 5.0 1.0 0.5 0.1 .05 .01 .005 .001

GRAIN SIZE IN MILLIMETER

SYMBOL BORI NG SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

- LO-A-9 S-9 35:0-36.0 10-67-10.97 NP _____ SM
-- LD-A-9 D-13 50.1-50.5 15.27-0.39 _____ NP _____ SM

GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

ME SITING INVESTIGATION FIGURE

DEPARTMENT OF THE AIR FORCE - SAMSO C-1 38

ONOR NATIONAML. ONO.



FN-TR-1 9

GRAVEL SAN D; SILT OR CLAY

STANDARD SIEVE OPENI .NG ,I US STANDARD SIEVE NUMBER HYDROMETER

3r W I 3/4' 3/8" 4 10 20 40 00 100 200

1 0

0.

70

50 .01. . . . . 0 0 05.0

cc___________ ____________ _______ ______________

BORFN SAPESML ______ tVD PASI LSIIY SI

I~~~~4 SYBLITRA

50. IDA-l D-3 105 1 .0 30.35 361 225 d 4 c50

GRAIGRAI SIZE CURVESIETE

SYBO MXrN SAPESMLEITRAI IN PLA STI PATICIT SO I U~

DEPARTET ETRSLMENT OF IT A IRN EX TYMPEC

LOA- 0 B- 5'D100 .5 -30 47 D 20 ID L 27 c .

LD I 0- 1.5110 .2-335362214 SI



FN-TR-1 9

GRAVEL SAND __

ISTANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

1% 3/4' ?3 3/6' 4 10 20 40- 0 0

1- 70- - 1-

L&A

60 - - - - T

I -o-

5 .005010 050.1 .05 .01 .005 .oi1

GRAIN SIZE IN MILLIMETER

SYBLBORrNG SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

SM OLI-A-1O 0-8 35.5-36.0 10.82-10.97 ____ NP _____ SM

LD-A-10 0-11 50.5-51.0 15.39-15.54 24 21 3 SM

GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGATIO FIGURE

DEPARTMENT Of THE AIR FORCE:- SAMSJOC-140

1 - ONO NATIONAL, ONO.



FN-TR-l 9

r I GRAVEL SANDSLTO C AY

STANDARD S IEVE OPEN ING US STANDARD SIEVE NUMBER HYDROMETER

IV1 3/4" 3/1 4 10 20 40 60 100 200O

L&a

S50-
LA-.'

UJ 40-m4
C.3 -

U.'

30-

20

10-

0
50.0 10.0 5.0 1.0 0.5 0.1 .05 .01 .005 .001

GRAIN SIZE IN MILLIMETER

SYMBOL BDRr-NG SAMPLI SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL

NO. ND. FEET METERS LIMIT LIMIT INDEX TYPE

- LD-A-11I B-I 0 ' 0-0 .5 0.00-0.15 _____ NP _____ SN

-- LD-A-11 S-2 6.5-8.0 1.98-2.44 NP _____

GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION F ISURE
DEPARTMENT OF THE AIR FORCE - SAMSO C-1 41

- Un NATIONAL INC.-



FN-TR-1 9

GRAVEL jSAND SILT OR CLAYCOARSE I FINE 'CO-A-RS-EI MED IUM I FILNER LA

STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

3 1 " 3/4" 3/8" 4 10 20 40 60 100 2003 0 .. ... ... . , - - - -..... k - . . . .. . .- ...

90

- .. - - . . - -- ... .. -

.. .... . -. .LN

70 - ~- - - . ._________ _____-_- ________
60--- - -- t - -

S50 - -

0-

I- - - - - -

30- -- - -___

20 --- - 4

50.0 10.0 5.0 1.0 0.5 0.1 .05 .01 .005 .001

GRAIN SIZE IN MILLIMETER

SYMBOL BORI'NG SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL

NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

LD-A-I1 S-4 16.5-17.5 5.03-5.33 SM

- LO-A-11 S-7 31.5-32.5 9.60-9.91 SM

GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

IWX SITING INVESTIGATION FIGURE

EPAPTMENT OF THE AIR FORCE - SAMSO ' 42
-_ _ _"_ _uONO NATIONAL, INC.



FN-TR-I 9

GRAVEL LSAND SILT OR CLAY

STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

3r 1%" 3/4" 3/8' 4 10 20 40 60 100 200

II

* f m

cc~

1.0 0 050 ' 0.5 0.1 .05 .01 .005 .001

GRAIN SIZE IN MILLIMETER

SYMBOL BDRrNG SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
NO. No. FEET METERS LIMIT LIMIT INDEX TYPE

- LD-A-12 B-. 6.-0-13. 5 1.83-4.11 28 16 12 SC

-- LD-A-12 0-2 10.5-11.0 3.20-3.35 27 19 8 Sc

GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION fICURE

DEPARTMENT OF THE AIR FORCE - SAMSO IC-143

____ ____ ____ ____ ____ ___NATIONAL, INC.



FN-TR-1 9

GRAVEL SAND S O
COARSE FINE COARSEi MEDIUM FIN LT C

ISTANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETERVt
1 " I " 3/4" 3/8' 4 10 20 40 60 100 200

* 0 ";i2- .- - -'--- -- .. . .... .+, ,. .

.g" -.. .- - .- . . -. . - ... . . .. ____ ___ . ...__ -7__ ____ __"- _

. ... . .. . .. ..-- - -, -_ _ _ __.. . . . .-

.. ... . ... ........ .... + ~ l70 - -

.0 14 -4..0. 01 , 50

GRI SZ N ILIEE

3 60 - -IF.---- -

S50 - - ~

lSYM-- -80 I'-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

I+3 1. 9'1N *N[11.AIO -. - lU

• - l~sol -ATI NAL BI--

0-.2
50.0 10.0 5.a 1.0 0. 5 0.1 .05 .01 .005 .001

GRAIN SIZE IN MILLIMETER

SYMBOL BOR ING SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICI'iY SOIL
NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

- LD-A-12 0-5 20'0-20.3 6.10-6.19 32 20 12 Se
L-A-12 S-7 40.0-41.3 12.19-12.59 SM

GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

MX WING INVES11GATION FIGUI~f

OEPAR14ENT Of lHF AIR FORCE SAMSO C-1 44

*RU-na NATION AL. INC.



FN-TR-1 9

GRAVEL SAND SILT OR CLAY

STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

1%" 3/4' 3/8" 4 10 20 40 00 100 200

........... .............k....... . .. t.... ,---- ,--, -4- ...

90 ---- -

-C80-:- -. --- .--- : - - - - }-:-:: -- ? -

- ~t.........*--.-----.':7

-* 70 - - --- -

L"J 40 N- -

2-.-

50.0 10.0 5.0 1.0 0.5 0.1 .05 .01 .005 .001

GRAIN SIZE IN MILLIMETER

SYMBOL 8ORFMGISAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

LO-B-i P-2 10.D-10.6 3.05-3.23 34 21 13 SC
I- LD-8-I P-3 15.0-15.6 4.57-4.75 23 17 6 SC/SM

_._ LO-B-1 P-4 21.2-21.8 6.46-6.64 NP SM

GRAIN SIZE CURVES

LECHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION I G6,

DEPARTMENT OF tE AIR FORCE _ SASO I C-145

7 lIfO NATIONAL, INC.



FN-TR-I 9 I GRAVEL SAND SILT OR CLAY

STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

3 W1~ 3/4" 3/8' 4 10 20 40 00 100 200_________

70-----jiS

2E 50. -

LL' 40 -- - -

10

50.0 10.0 5.0 1.0 0.5 0.1 .05 .01 .005 .001

GRAIN SIZE IN MILLINETER

SYMBOL BORfNG SAMPLE SML ITRA LIQUID PLASTIC PLASTICITY SOIL
NO. NO. FEET METERS LIMIT LIMIT INDEX. TYPE

- I-B-I P-5 30.0-30.6 9.14-9.33 27 21 6 SC/SM

L- 1-B-i P-7 50.0-50.8 15.24-15.48 38 20 18 SC

LD-8-1 P-1D 80.0-80.6 24.38-24.57 2719 a SC

GRAIN SIZE CURVES
LECKIJGUILLA DESERT, ARIZONA

liX SITING INVESTIGATION FIUR

DEPARTMENT OF THE AIR FORCE - SAMSO IC-1 46

O RO NATION AL, INC.



FN-TR-1 9

GRAVEL SAND SL RCA
CORS FINE c oA R SEI -MEDpIU u IIILTIN

1STANDARO SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

300 1%" 3/4* 3/8' 4 10 20 40 00 100 200

T
!6 41-t

1.9.0. .5.1 .0

GRIsIEINMLIEE

- - -ITRA

SYBLCAN APESMPE _______ IUD LSI LSIIY SI
NO D EE EESLII II IDX TP

- DBI Pi aog0 2.32.1 3 38 S
ccI-- -4 150151 81-B1 ____ S

GRI SZ CRE
=EHGIL EET RZN

40S-NGIVSTGT0

--lTETO TEARFRE AS -4
30-aNaIML.IC



FN-TR-1 9

GRAVEL SAND SILT OR CLAY

COARSE I FINE COARSEI MEDIUM I FINE _______________

I STANDARD SIEVE OPENI NG~ US STANDARD SIEVE NUMBER HYDROMETER

3 ~1%" 3/4" 3/8* 4 10 _ 20 40 60 100 200 _ ______
- ~~100 - - -

70-C

- - .,. - ~ TT\ - - T

-3--9--- -

8cc t-"- - - -~

10.

3 - B 0- 5'-12-.8P

LD0.0D- 10.51.0 0.-. 35 0. .5.0/.0 0

GRAINRAI SIZE INUMLLIETE

SYMBOL ~ ~ ~ ~~ M BSITSAPESMPEITRVLLQ I G PLA STIGPATICIT SOI UR
NODEPAETRETRSTMIT L ITm AI NFOR EX TYPEI -14

-N -A I N L - - -



FN-TR-I 9

CORSYEL. .I FINE SILT OR CLAY
OAS1 MEDIUM I F IN T _ _ _ _ _

STNADSIEVE OPENINGI US STANDARD SIEVE NUMBER HYDROMETER

? 1%" 3/4" 3/5e 4 10 20 40 00 100 200 ______

20 -

1.0 0. 01 05 01 .05 00

GRI SZ0N ILIEE

SYMOL O~rG SMPL SAPLEINTRVL LQU~l PASTC PASTCIT SOL

-- - --

GRI3SZ0CRE

LEHGULA EERARZN

SYBO ORN SMLESAPE NERA ITIN G INLSTI PATICI SO I US

NODEPART ETRS LMET OFIMEIR FORCEX TAM YPCE

___ __ ___ __ ___S-10_ __ 70.0-1. 21.34-21.7 iN C.



I N-TR-1 9

GRAVEL SAD SITORCA
jOARSEAT- FINE COARSEI MEDIUM IFINE SITORCA

STNADSIEVE OPENINGj US STANDARD SIEVE NUMBER HYDROMETER

I3 3/4" 3/8* 4 10 20 40 60 100 200

110

60

GRI SZ N ILIEE

1 ___________ ___________ ______

A 
--

+

40fGSML AML NEVLLIUD PATCPLSIIYSISY3 O

j -0 D--3 S- 100 5.0 - 1. .51- .1 .05___ .01 __ M5 0

GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

IMX SITING INVESTIGATION I lvo
DEPARTMENT OF THE AIR FORCE - SAMSOI C-1 50

.1 - ORD NATION AL. INC.



FN-TR-1 9

GRAVEL SAND SILT OR CLAY

STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

1%" 3/4" 3/8" 4 t0 20 40 60 100 200 _____

9 0to-o -_ _ __ _ _I -~.--~ _

go , 4 -- - ~ ------- -

-8 - ------ - -- - - .- t-- -----

LU - -~ --- - -~- +

I
LAiJf40.

3--------- A - - - _ _

10. 100 50Il 0.5 0.1 .05 .01 .005 .001

GRAIN SIZE IN MILLIMETER

SYBLBORrNG SAMPLE SAMPLE INEVLLIQUID PLASTIC PLASTICITY SOIL
NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

- LO-B-3 S-7 40.'0-40.4 12.19-12.31 _____SM

j -- LO-B-3 S-13 60.0-60.2 18.29-18.35 ____ ___ SM

f GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

MX S17ING INVESTIGATION FIURE

DEPARTMENT OF THE AIR FORCE _SAMSO Ic.-i 5 1

1 SRO NATIONAL, INC.



I FN-TR-1 9

*GRAVEL SAND SIL ORCA3COARSE f FINE COARSE1 MEDIUM I FINESLTO-CA

~STANDARD SIEVE OEIG US STANDARD SIEVE NUMBER HYDROMETER

W' 1 3/4* 3/8* 4 10 20 40 60 100 200I 100 - -

90-

Lau

30

20-

10

0-
50.0 10.0 5.0 1.0 0.5 0.1 .05 .01 .005 .001

GRAIN SIZE IN MILLIMETER

SYMBOL BORrNG SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

- LD-B..4 B-1 01-5.0 0.00-1.52 -SM

-- LD-B-4 B-2 5.0-10.0 1.52-3.05 _____ NP SM

LD-8-4 S-5 15.0-16.5 4.57-5.03 _____ SW/Sm

GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION FIGURE

DEPARTMENT OF THE AIR FORCE - SAMSO IC-1 52
- mn NATIAMNAL. One.



. ' lll . -' A-

F-TA-I 9

{t [- GRAVEL, SAND

COARSE I FINE COARSET MEDIUM I FINE SILT OR CLAY

GRAELSAN SLT ORA
STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

5'"00 3 3/4" 3/8" 4 10 20 40 60 100 200

lo:

go - --- --- --

_ _-- .. -_ . L IZk l- -. -. . --

U--

U J 4 0 ----- '- -',___ ___,.

C. - - -. ----- 4.. -4--.- - -..- t- -. - - - 4-'-- --.----- t

- - ----" L -B- S--- -0:0-0. 914- 9.2 SM---,-----.---

--- L.B4 S1 10.-100.3 ~ 304 -5 SM~

20GRAIN - N - . SIZ--URVE

1.- -70--.-

GRINSIEPNAIL IMET "TEA OC SAS -5

-I -ITEVL- -AINAiO

SYBLBcN APESMPE _______ IUD LSI LSIIY SI

NO6O0ETMTR IMT LMT IDX TP

-cc64 S9 3:-02 .492 ____S

- R .3ONL IC



I FN-TR-I 9

I[COARSE I FINE SANARS-F M D I FN SILT OR CLAY

STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

100 ~ 3/4" 3/8' 4 10 20 40 60 100 200

TI
It
go.

uJT

- - - - - -- - .--.-T7- -I _____

I0

GRI SZ N ILIEE

I --I RINSZ CRE
LEccILADSR, RZN

j X IIN I3STGT0N ISR

2E0.ET FTEAR OC AUO C.5

NO o ETMTR LIMI LIM T IONX TYPE



FN-TR-1 9

GRA EL SANREI M D I 1 SILT OR CLAY

STANDARD SIEVE OPENING l  US STANDARD SIEVE NUMBER HYDROMETER

3 3 1~ 3/" 35" 4 1 20 40 0 00 00 _____
W -I3 3 / 4 " 3 / 8 ' 4 10 2 0 4 0 0 10 0 2 0 0

-10- - , •

90--- -- -- . ,'"-- ..

. . . ...--~ -- - - - I - -  
. . . ~ l

--- N-

-I--- I--T--- ------ -- 4-.--.

60-

S50 ---- - - -

La-

30 - -- -

10 - -__

0 50.0 10.0 5.0 1.0 0.5 0.1 .05 01 .005 .001

GRAIN SIZE IN MILLIMETER

SYMBOL BORI'NG SAMPLE SAMPiE INTERVAL I LIQUID PLASTIC PLASTICITY SOIL
NO. NO. FEET METERS L!MIT LIMIT INDEX TYPE

LD-B-5 S-8 40.0-40.2 12.19-12.25 SM
- LO-8-5 S-I O 75.0-75.3 22 .86-22.95 SM

GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION FIGURE

DEPARTMENT OF THE AIR FORCE - SAMSOI C-155

"--_ __ORD NATIONAL, INIC.

i u u i i m m n m l l i nlinll i E un . .. . . . ...



FN-TR-1 9

GRAVEL SAND ISILT OR CLAY
~~~SE ~INCOE MEIUM I FINE ________________

ISTANDARD SIEVE OPENINGI US STANDARD SIEVE NUMBER HYDROMETER

v I~ - Ir I:z z c

4 : -

LAJ

30- - -

'a.v-

10 I - - - I I L-

GRAIN SIZE IN MILL IMETER 0

S Y B O _ __*N _ __P L _ _PE I T R A I U D P L S I L S I I Y S I

INO. No. FEET ( METERS LIMIT LIMIT INDEX TYPE

- LO-8-6 B-I 0.0-5.0 0.00-1.52 _____ NP _____ SM

LD-B-6 S-2 5.0-6.0 1.52-1.83 26 11 9 CL

GRAIN SIZE CURVES
U LECHUGUILLA DESERT, ARIZONA

MX SITING INVIESIGATION FIguft

EPARIMENI OF bT AIR FORCE SAMSO C-1 56

0110 NATIONAL, INC.



MX SITING INVESTIGATION. GEOTECHNICAL EVALUATION OF LUKE BOMBIN--ETC(U)
JAN 78 FOV704-77-C-OOIO

UNCLASSIFJIED, FN-TR-9 -VOL--P -C/AP C/D



-qo" Q J9



I FN-TR-1 9

OARS E L SAND SILT OR CLAY

ISTANDARD SIEVE OPENI NG US STANDARD SIEVE NUMBER HYDROMETERI

3'? 1%" 3/4" 3/86 4 10 20 40 60 100 200

I _

F.T

I9

T-- -

7OrG0ML AML NEVLLIUD PATCPLSIIYSI

50. L 1B- S- 0.0- 1. 0.50I. 1 345 1 . 16 .0C

j GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

jMX SITING INVESTIGATION iul

DEPARTMENT OF THE A IR FORCE -SAMSO IC-1 57

1um -fllN .IC



FN-TR-1 9

GRVLSAND SILT DR CLAY
CO RVELI F INE CDARSE1 MEDIUM I FINE

fSTANDARD SIEVE OPENING I US STANDARD SIEVE NUMBER HYDROMETER
IF W 3/4' 3/8* 4 10 20 40 50 100 200__________

*so 4

60-

S50-

40 - - -

C.1

30--

20 -z-

10-

50.0 10.0 5.:0 1.0 0.5 0.1 .05 .01 .005 .001

GRAIN SIZE IN MILLIMETER

SYBLBDRrNG SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

- LO-8-6 S-I1 70:0-71.5 21.34-21.79 _____ NP _ ___ SI

j -- LD-B-6 S-13 90.0-91.5 27.43-27.89 ____ ___ SW/SM

GRAIN SIZE CURVES
LECHIJGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION fanIDEPARTMENT Gr THE AIR FORCE -SAMSO IC-1 58
I- goR NATIONAIIL. INC.A



j FN-TR-1 9

IGRAVEL SAND SILT OR CLAY

LISAMOARD S IEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

W 343/'4 10 20 40 60 100 200____

- 70

LIAL

30-

20- -I --.m ~ -

0 Lar _____I 0. 0. 501. 050. .5.0 .0

GRAI SIEI4ILIEE

-0. 10 0 5. -. 1.. 0 205 10 .0C

1 - - B--7 B-3 10.0-15.0 3.05-4.57 21 22 5 SC/SM
____ I-B-7 0-5 20.5-21 0 6.25-6.40 NP ____ SM

GRAIN SIZE CURVES*1 LECHUGUILLA DESERT, ARIZONA

IMX SITING INVESTIGATION FI OURI!

DEPARTMENT OF THE AIR FORCE _SAMSO C -i 59
OROu NATIONAL, INC.]



I FN-TR-1 9

IGRAVEL SAND -IL ORCA
COARSE I FINE ICOARSE] MEDIUM I FINESL RCA

ISTANDARD SIEVE OPENING' US STANDARD SIEVE NUMBER HYDROMETER

11003 14 3/4 3/'" ! 1 20 40 60 100 200

I-70-

1~t

p40

* I

1001. . 1.0 0.5 0.1 .04 .01 .005 .001

GRAIN SIZE IN MILLIMETER

BORrNG SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
SYBL NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

- LD-8-7 D-9 60.5-81.0 18.44-18.59 33 20 13 SC

I -1. -B-7 0-11 90.0-90.2 27.43-27.49 _____SP/SM

1 GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

J IX SITING INVESTIGATION FIGUjm(

DEPARIVENT Of THE AIR FORCE - SAMsa C-1 60
mDNATIONAL, INC.



I FN-TR-I 9

GRAVEL SAND 1SILT OR CLAY
COARSE I FINE COARSEI MEDIUM I FINE _______________

- STANDARD SIEVE OPENING+ US STANDARD SIEVE NUMBER HYDROMETER

? 14" 3/4' 3/8' 4 10 20 40 60 100 200

I~ TZ 11 I- rIr--.4

I~- ----------- -

LA

GRI SZ N ILIEE

- - L - - -4--

SYBLBORfNG SAMPLE SAMPLE INTERVAL ___ LIQUID PLASTIC PLASTICITY SOIL
NO. No. FEET METERS LIMIT LIMIT INDEX TYPE

10-B-8 S-1 5.:0-6.0 1.52-1.83 36 25 it si-

1L-1. -8-8 S-5 30.0-30.5 9.14-9.30 31 23 8 Sc

1 GRAIN SIZE CURVES
* LECIIUGUILLA DESERT, ARIZONA

3 MX SITING INVESTIGATION 1 96G151

SDEPARTMENT OF THE AIR FORCE -SAMSO C161
II - ORO NATIONAL.11INO.



I FN-TR-I 9

ICO AELFN SAND FIESILT OR CLAYCORS I IEIAS EIM I FN
aSTANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

? iV 3/4" 3/8 4 10 20 40 80 100 200
-1 ---- - - ---.----

I -~~~~ - _ _ _ _ _ _ _ _ _ _

go. --. + -- - -

80 - -~ - -

8- 7 ---I7t
I _-

I _

1001. . 1.0 0.5 0.1 .05 .01 .00501

GRAIN SIZE IN MILLIMETER

1 SYMBOL BORrNG SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL

No. NO. FEET METERS LIMIT LIMIT INDEX TYPE

- D-B-B S-12 100-0-101.3 30.48-30.94 _____ NP _____ SM

I GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

1MX SITING INVES71GA71ON FilgJRI

DEPARTMENT OF THlE AIR FORCE -SAMSO C-162
j - ODNATIONAL, MeC.



I FN-TR-1 9

I GRAVEL SAND1

~STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

10 1%" 3/4" 3/8' 4 10 20 40 60 100 200 _____

+- +

I Ilk

GRI SZ N ILIEE

1 _ _ _ _ _ _ _ _ _ _ _ _

13

GRAIGRAI SIZE CURVESIETE

SYBLj~N APESML INERA L IQU I PLA STIGPATICIT SI

NO. NDEPARTEER LMENT LFIT A IR NEX SA TYPEC

MX SIIN IDNVSATION L IGURE



FN-TR-1 9

GRAVEL SAND ISILT OR CLAY
COARSE 1 FINE ICOARSEI MEDIUM I FINE ________________

1ST ANDARD SIEVE OPENING~ US STANDARD SIEVE NUMBER HYDROMETER

? 1%" 3/4" 3/B* 4 10 20 40 80 100 200 _______

100 '-. '.- -- -r l .- 1-i

T

Z50

LU40-

GRAIN SIZ IN MIL IM TE

SYBLBORrNG SAMPLEI SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
SYBL NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

- LO-8.-9 D-7 50*5-51.O 15.39-15.55 NP SM
-- LD-8-9 0-9 70.5-71.0 21.49-21.64 _____ NP SM
-. LD-8-9 01 90.5-91.0 21.58-27.74 1____ 1___ SP/SmI

GRAIN SIZE CURVES

LECHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION FIGURE

*DEPARTMENT OF THE AIR FORCE - SAMSO I C-164

- __ ___ ___ ___ ___ ___ ___ _ O NG NATIONAL, INC.



FN-TR-I 6

I GRAVEL ISAND SL RCA
COARSE I FINE MCAE MEDIUM I FINE IL ORCA

- 1STANDARD SIEVE OPENINGf US STANDARD SIEVE NUMBER 1HYDROINETER
10 3/4" 3/8" 4 10 20 40 60 100 200 -

70--

60

LA

55i
"A4- - -1

1.'0 0. A.-.5.1 .05.
GRI IEINMLIEE

- - L0.0 O - 10.0 5 0 - 1.0 0-.5 7 3. 8 2 1 105 SC

GRAIGRAI SIZE CURVESIETE

SYBL~N APL APEITRA LEHU GULAI DESRTY ARION

N. N, FEMEESLMX ITIN LINI ATINE TYP E

___ __ __ __ __ __ _MX__ SITIG INVETTION A L INCP

DEATETO lfARFOC--'AMS0 - 6

SR NAINA.-



I FN-TR-1 9

GRAVEL jSAND SL RCA

STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETERT

1100 ~* ~~ 3/4' 3/1 4 10 20 40 60 100 200

90
,t.SO

GRI SZ N ILIEE

- - -- v

56. 10. LDB-O 0 0.- 1.0 0..54 01..59 5 201 .05 Sc

LD-8-101 D-1 1 80.5-O.0 24.54-24.69 26 19 7 ML/CL

J GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION FIGUJRE

DEPARTMENT OF THE AIR FORCE -SAUSO 1C-1 66
_____ _____URO NATIONAL. IUC



I FN-TR-1 9

COARSE I FINE COARSE MEDIUM I F IN SILT O CLA

ISTANDARD SIEVE OPENING~ US STANDARD SIEVE NUMBER HYDROMETER

10 3 1%" 3/4* 3/8' 4 10 20 40 60 )00 200

I ---- ----- ----

0

CI

50.0DB-i - 10.0 5- 11.0 30.35 381 .1 2005 SC

1 -1LD-8-11 I8-5 120.0-25.0 6.10-7,62 40 22 18 SC

J GRAIN SIZE CURVES

LECHUGUILLA DESERT, ARIZONA

IMX SITING INVESTIGA71ON INE

DEPARTMENT OF THE AIR FORCE - SAMSO C- 16 7

.1 -ORD NATIONAL, INC.1



I N-TR-I 9

II CORERAVEL SAND SILT OR CLAY

STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER1

to 1~ 3/4" 3/8' 4 10 20 40 60 100 200 _______

I ~ ~80 - __

IA--

CA.-

ch

50.0 10.0 5.0 1.0 0.5 0 .1 . 65.1 .005 .001

GRAIN SIZE IN MILLIMETER

SYBLBORfNG SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
SYBL NO. NO. FEET J METERS LIMIT LIMIT INDEX TYPE

- O-B-It 0-6 30:5-31.0 9.30-9.45 31 24 7 SM/ML.
-- LD-8-11 0-7 40.5-41 .0 j12. 34-12.50 32 19 13 SC

IB-111 D-1O0 70.5-71.0 21.49-21.64 _____ NP _____ SM

GRAIN SIZE CURVESI LECHUGUILLA DESERT, ARIZONA

IMX SITING INVESTIGATION FIGURE

DEPARTMENT OF THE AIR FORCE - SAMsoI C-168
1 -ORO NATIONAL, INC.



FN-TR..1 9

I GRAVEL SAND SILT OR CLAY

ISTANDARD SIEVE OPENING US STANDARD SIEYE NUMBER HYDROMETER

103 1%' 3/4' 3/8* 4 10 20 40 60 100 200

9-70 __

'a

IW
* I0

I4

I50.0 10i. 0 5.0 1.0 0.5 0.1 .05 .01 .065 .001IGRAIN SIZE IN MILLIMETER

SYMBOL BORrNG SAMPLE SAMPLE INTERVAL ___ LIQUID PLASTIC PLASTICITY SOIL
NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

- L0-B-II1 0-11 80.5-81.0 24.54-24.69 31 20 17 Sc

-- L0-B-11 0-13 100.5-101.0 30.63-30.78 32 19 13 SW'/SC

j GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

IMX SITING INVESTIGATION rIc
DEPARTMENT OF THE AIR FORCE -SAMSO C-1 69

I H- OUD NATIONAL. ic.



I FN-TR-1 9

COARSE I FINE COARSEl MEDIUM I FINE

/STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER
3 " 3/4" 3/8' 4 10 20 40 60 100 200

- *,.o----..----1-.-.-.-- --

90 -- - I - ______ ,____" ___

..... .. ........ . 1........ -,--.--- - -

80 +..... \:. -

I- 70 - -- _____ ___i-- -.. . - : ...... .

I "-"I A 7... ' - --

. 50 - .-. . . ..

. . .. . . .. . .. . . . . . .--- ]

I2 " -T - - - -.. . .. . .. _..._.. .. . . . . . . . .
30 - k _________

20"

10 - - -C-_

50.0 10.0 5.0 1.0 0.5 0.1 .05 .01 .005 .001

GRAIN SIZE IN MILLIMETERI
SYMBOL BORI'NG SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL

NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE
LO-B- I B-2 0.0-8.5 0.00-2.59 25 20 5 SC/SM

L. 10-8-12 0-3 10.5-11.0 3.20-3.35 25 !6 9 SC
--- 1 LO-8-12 0-4 15.3-15.8 4.66-4.82 32 21 ]1 SC

I - -__

GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION FIGURE

CEPARITMENT OF THE AIR FORCE - SAMSO C-17U

, I "~___- OO NATIONAL INC.



FN-TR-I 9

GRAVEL FIESAND ISL RCA
COARSE I FINE COARSE1 MEDIUM I FINE _IT__O__CLA _

STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

10 ? 1"3/4" 3/8' 4 10 20 40 60 100 200

too -o - .
-o05-.

NO NO x.FEET ~ -MEER LII LII- NOX T

~-70 - -- -- - -

LD B-22 S- 30.'-30. 9.30- .42 S

- P. U T. .T- A--FOR- -SAMO 2-17
0 50.0 10.0 5.0 1.0 0.5 0.1 .05 .0 .05 .001

GRAIN SIZE IN MILLIMETER

SYBLBORING SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
NO. No. FEET METERS LIMIT LIMIT INDEX TYPE

- LD-B-12 S-6 30.5-30.9 9.30-9.42 _________ ____ SMI L0-B-12 S-10_ 70.0-70.8__ 21___34-21 __58 NP ____ SM

j GRAIN SIZE CURVES

LECHUGUILLA DESERT, ARIZONA

1 ME SITING INVESTIGATION 1 FIGURE
DEPARTMENT OF THE AIR FORCE _ SAMSO IC-1 71

*1 -ORD NATIONAL, iNCw.



FN-TR-l 9

GRAVEL CORE SAND FNSILT OR CLAY

'STANDARD SIEVE OPENING~ US STANDARD SIEVE NUMBER HYDROMETER

W 1 3/4" 3/8" 4 10 20 40 60 100 200 _______

-- m

I ~ 30--r- ZIZ

I -" -- - N <-I ~2~it

I --- - - -.- - -2

5601.1. 1 .0 0.5 0.1 .05.0 .005 .001

GRAIN SIZE IN MILLIMETER

ISYMBOLI BORI'NG SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOILINO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

J - 1-8-13 B-a 10.0-15.0 3.05-4.57 ____ NP _____Sw/SM

I GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION rIo
DEPARTMENT OF THE AIR FORCE -SAMSO IC-1 72

I U-RO NATIONAL. INC.



( FN-TR-I 9

GRAVEL SAND SILT OR CLAY

STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

I? 1%k" 3/4' 3/8' 4 10 20 40 60 100 200 _______

Lu 40- - -

42ii7 ::2723:. 5-- - - - - - - - --..--------. 1.---t-

CL.~uI~2P7 2zpzz

10 . 10 0 5 01 0 0 50 1 .05 .0 0 5 .001

GRAIN SIZE IN MILLIMETER

SYBLBORrNG SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOILI YBLNO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

- LO-B-I 3 S-4 15:0-16.5 4.57-5.03 _____ ____ ____ SM

I -- LD--1-3 S-6 30.0-30.3 9.14-9.24 _____________GP/GM

LD-B- 1 S-9 170.0-70.8 21.34-21.58 _ ___ ___ SM

I GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

IMX SITING INVESTIGATION FIGURE

[:DEPATMENT OF THE AIR FORCE - SAMSO C-1 73

W -ORD NATIONAL, INC.



I FN-TR-1 9

[GRAVEL SAND SILT OR CLAY
CORS I FINE, CA s ,,MEIM FN

STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

1V 3/4" 3/8" 4 10 20 40 60 100 200__________

I , .. ,

0-------

505. 0 1.0 0.5 0.1 d i .05 7 001

GRAIN SIZE IN MILLIMETER

B-I 4 -- "-.'0--. _.-_.5 SWS l

- -LO-8-1 4 S-4 20.0.-211 _6.10-6.43' NP sP/sml

iI
50.0 -4 D- 310 . 5 32 .0 0.75 0. 0 .1 .05.0

GRAINGRAIN SIZE CURVES

LECHUGUILLA DEER , ZONA
IrMX SISAPL ISTIC LGATION FIGURI SEMOLT E OO NHO. R ETOE TRE - sLIso L C-174

I GRON ATI CAL, R NV.



I FN-TR-l 9

CAS FIE CAS MEIM FN_ _ _ __GRAVEL SAND SILT OR CLAY

STANDARD SIEVE OPENING~ US STANDARD SIEVE NUMBER HYDROMETERI

I3 1%" 3/4' 3/8" to1 20 40 60 100 200_________
* ~~100 - - . .

90-

II
I 850-- -- --- -

I.,--

Lai 40_

5001. . 10 0501 .530 05.0

LD.0 - 1 00 5.0.- 1.0 0.44- . 1 .05 28 1 470 CH0

jGRAIN SIZE CURVESIETE

XSIIGRAINVESTIZECURVE

DEPARTMENT OF THE AIR FORCE - SAMSO IC-1 75

1 - UNG NATIONAL, INC.



FN-TR- T 9

GRAVEL SAND SILT OR CLAY1COARSE I  FINE COARSET MEOIUM FINE _ILT_ _ _ __A

ISTANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

W 3/4' 3/8" 10 20 40 60 100 200

:!:_::... .L::: : T 1 : -_ _ _ _ _

I io - - - I

ti

1 8~~0- - - 1

Lu1

I ---EL--1 -0 7:0.5 219-2: SM::7i~§27277

164--

30-- - ~--

-E HUGUI__ADESERT, ARIZON

PTN O--- T-& IFO SO -

U ~~~10--- ---.. -

- P0

50.0 10.0 5.0 1.0 0.5 0.1 .0,5 .01 .005 .001

GRAIN SIZE IN MILLIMETER

SYMBOL DORI'NG SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

LD-B-14 0-10 72.:0-72.5 21.95-22.10 ____ ___ SM

j --- LD-B-14 -13 101.0-101.4 30.78-30.91 _________ ____ SP

GRAIN SIZE CURVESI LECHUGUILLA DESERT, ARIZONA

ME SITING INVESTIGATION FIGURE

DEPARTMENT OF THE AIR FORCE -SAMSO C-1 76
SOERD NATIONAL. INC.



FN-TR-1 9

GCOARSE AFIE DCOARSe SND SILT OR CLAY

ISTANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

3 1 3/4" 3/8" 4 10 20 40 60 100 200

C.0.

50.0100 - 5.- - ,0 -. - - . .0 .0-0 5.

ILL.S Z N ILIE E

NO.~ NO. FEE METERS LI- T II-I--TP

30---

a 4J - - -

I~RI SIZ IN MILIM TEN NETIAIN L fo

LIB1 B-"I[] 0.0-. 0.0-.7 NP N , N 1

20 -- . , 77~

L0 - -1 0- .- 6. 1.68-1,83 _________

50.0 15 10. 0 . -0 . 0 9,09.5 0 . 1 07 . 64 .05H

GRAINRAI SIZE INUMLLIETE

8OR~ ~ ~ ~~ ~~~ IING SAPE SIPENVE_____ IOJ LSTIGPATICIT SOIL

SYMBOLII OFTH TE ORE- VAL -17
NO. ~ ~ ~ ~ ~ R NONETATRS LMTLMTIONA , TYPE



FN-TR-I 9

,GRAVEL SAND SIL ORCA

COARSE FINE COARSE MEDIUM I FIN SILT__ OR _CLAY

ISTANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

0 3" W" 3/4 3/8" 4 0 20 40 50 100 200

100~~ -ti!!I!i"+_ :-J_4 _ _ __,. \ . ..... . ,.-* . .-.. -. .

.- . __ _ +- .. .. 4P++---i-+i--J.. .. . ..- w i._. .. . . . . . . . . . . . .

+1.-+- , .. .. +++++-o - -. --- .- . .... r+ + --- --

60 +--- - - - - -

-+50 - - _ _,--- - . .... . .. __
- -. - ,.-..-.---.--_-.---....-.

_ ____ --+++I_+ I ;.- , -.... _ _ .___ __ _ _3 0 --- -....

20 - -_ - + . . . . . ..___ ____,, ____- ......

I1 -+-_+ . . ..- - _-- . -.. . .. __+ ..... . . ..

1oo ~ . .0 0.5 0.1 .05 .01 .oo5 .0o1
GRAIN SIZE IN MILLIMETER

I
I YBLBORrNG ISAMPLE] SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOILI YBL NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

•- LD-B-15 8-14 50:0--52.0 15.24-15.5 _ ___ ___ ____ SMI --- LO-B-15 8-16 59.0-80.0 17.98-18.29 74 23 51 CH
LO-B-15 -19 1.0-72.0 21.64-21.95 NP dl.SP SM

GRIGRAIN SIZE CURVES

I LECHUGUILLA DESERT, ARIZONA
MCX SITIN INVESTIGATION C IT SO

DEPARTMENT OF THE AIR FORYE PSAMSO C-178
MX SITING NATIONAL I IU "

DEATMN OF T AI"OC S O IC 1 78

I ~ ~ ~ ~ ~ ~ ~ ~ _R NATIONAL lINIlC.III ..... .......... ........ :.. +--+...+.....



FN-rR-1 9

GRAVE SAND ISILT OR CLAY
STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

100 1%" 3/4 3/'4 10 20 40 60 100 200 ________

go

IX

IA

I ____ _____

1' 0 1 .0

0 50.0 10.0 5.0 1.0 0.5 01 .5.01 .005 .001

GRAIN SIZE IN MILLIMETER

SY BO URrNG SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
NO. No. FEET METERS LIMIT LIMIT INDEX TYPE

SYMBOL 5 B-22 81:0-82.5 24.69-25. 15 91 31 60 CH

j - - B--15 B-25 93.5-94.5 28.50-28.80 NP ___ N

j GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA
MX SITING INVESTIGATION FGR

D EPARTMENT OF THE AIR FORCE -SAMSO C-1 79
____ ___ ___ ___ ___ ___ ___ORD NATIONAL, INCM.



I FN-TR-1 9

COARSE I FINE ~COARSEI MEDIUM I FINE ________________

ISTANDARD SIEVE OPENI NG US STANDARD SIEVE NUMBER HYDROMETER

1% 3~ij3/43/8' 4 10 20 40 60 100 200

L&0 -

60-

c.a

10

50.0 10.0 5.0 1.0 0.5 0.1 .05 .01 .005 .001

GRAIN SIZE IN MILLIMETER

SY BOBRrNG SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
No. NO. FEET METERS LIMIT LIMIT INDEX TYPE

- LD-B-l6 0-2 6:5-7.0 1.98-2.13 26 10 10 SC
-LO-B-16 8-3 3.0-8.0 0.g1-2.44 31 17 14 SC

-- ILO-8-106 B-6 12.0-10.0 3.66-4.88 44 20 24 CL

GRAIN SIZE CURVES

LECHUGUILLA DESERT, ARIZONA

IMX SITING INVESTIGATION FIGCURE

DEPARTMENT OF THE AIR FORCE -SAMSO IC-180

I - ORO NATIONAL. INC.



FN-R- I GRAVEL SAND rSILT OR CLAY2

I ~ ~~COARS FINE COARSEI MEDIUM I FINE _______________

ISTANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

W /4~" 3/0' 4 10 20 40 00 100 200

9- 7_ - - 7 t

ca___________________________

I _ _ _ _ _ _ _ _ _ _

1 ~~~50.01. . . .-. 0 0 05.0

4RI0IEINMLIEE
C.3___________________ _____

- .- I

SYBLBORrNG SANPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
No. NO. FEET METERS LIMIT LIMIT IINDEX TYPEI SYBOL 6 - 20.5-21.0 6.25-6.40 85 26___ 59 CtI

-- LO-8-16 0-11 50.5-51.0 15.39-15.54 64 24 40 CH

D--5D-13 70.5-71.0 21.49-21.64 77 28 49 CH

GRAIN SIZE CURVESI LECHUGUILLA DESERT, ARIZONA

*MX SITING INVESTIGATION FIGURE

*DEPARTMENT OF THE AIR FORCE -SAMSO Ic-1 8 1

- OR0 NATIONAL, IN.



I FN-TR-) 9

GRAVEL FIE jORESAND SILT OR CLAY

STNADSIEVE OPENING , US STANDARD SIEVE NUMBER HYDROMETER

I 3 1" 3/4' 3/8' 4 10 20 40 60 100 200

IO- ~ ------

I 011112j11L111112L11-9-

I ~~- .- _-_

r c~ - - - -r .-

1 . . . .5.1 .0

GRI6IEINMLIEEI-
SYBO B7~GSML APEITRA LOI LSI LSIIYSI
cc_______ ________ ____

-i. LD 0.-1 D-1 0 I00- D. 07435 8 0.1 285 . 054 .C

I - LO-B-16 0-16 100.1-100.6 30.51-30.66 3D 24 6 so

1 GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION FIGURE

CEPARTMENT OF THE AIR FORCE - SAMSO IC-1 82

1 - UR NATIONAL. INO.



FN-TR-I 9

| GRAVEL SAND T _______COARSE I FINE ICOARSE1 MEDIUM- I FINE SILT OR CLAY

STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER
1l. 3/4" 3/8" 4 10 20 40 60 100 200

g 90. ... . .. _ _ _ _ _ _. .

I!

-0- :-4-:.---t-- - - 1 t : i

LLa .me -- --- _-_ _

60

IGL
20- ' i:

50.0 10..0 500 1. 0.5 0.1 .05 .01 .005 .001

GRAIN SIZE IN MILLIMETER

SYMBOL BORfNG SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
L NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

- LD-B-17 P-I 5:-7.1 1.52-2.16 SP/SM
I- -- LD-B-17 P-2 10.0-10.6 3.05-3.23 SM

LO-B-17 P-3 15.0-16.8 4.57-5.12 1 NP SW/SM

I
i GRAIN SIZE CURVES

LECHUGUILLA DESERT, ARIZONA

I MX SITING INVESTIGATION FIGuRE

DEPRTMENT O H__E AIR FORCE - SAMSO C-I 83
1 " CORO ATION AL, INO.



I FN-TR-1 9

GRAVEL SAND SILT OR CLAY

STNADSEEOPENING US STANDARD SIEVE NUMBER HYDROMETER

W 34 3/4* 3/8' 4 t0 20 40 0 100 -200---

- -7 T _ _ _ _ _ _ _

am
U50_

40 5. 00 5010 05 . 0 05.0
GRI SZ N ILIEE

50.0_ L- .0l P-S 3.- 1. 0 9.00.5 1 .05 2 0 37 .00

1GRAIN SIZE CURVESIETE

SYMBOL~M SOIN A APEITRA I I NG P NLA STIGPATICIT SI

No N.PAR ETRSLMET O IIT A IR NEX TYSPSEC1

MX SITIN INVSATION AL IN.



I N-TR-1 9

I[ GRAVELSADSL ORC YICOARSE FINE COARSE MEDIUM I FINE

STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

II

3/I38 1 . 0 0 0 10. 20 0 05.0

GRAINSIZE N MILIMETE

I ___ __ _ ____ ____

70rGSML AML NEVLLIVD PATCPLSIIYSI

4I I
GRINSIE'URE

I 
ECUUILADSETAIZN

I M STIG NVSTIATON20uR
EPARTETO H I OC AS ~.1~~~ ~~ - m aIauA.I



FN-TR-I 9

GRVLSAND ISILT OR CLAY
CORE I FNE CAS[ MEDIUM I FINE__ _

ISTANDARD SIEVE OPENING~ US STANDARD SIEVE NUMBER HYDROMETER
1%i" 3/4" 3/8* 4 10 20 40 60 100 200________

so-<

4m l- ----

10-

GRI SZ N ILIEE

SY4 LBRN0APESAPEITRA IUD PLSI-LSIIYSI
NOCO-ET1 EESLII I) IDX TP

- 0. LDB 1 o-5 0.5- 1.0 30. 5 25 2MS

GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION Fat

DEPARTMENT OF THE AIR FORCE - SAMSO IC-1 86

OfkRO NATIONAL. INC.



FN-TR-1 9

MEDIUM FSAND_ __ __

SAND SILT OR CLAY

ISTANDARD SIEVE OPENING US STANDARD SIEVE NMBER HYDROMETER
to 1%" 3/4" 3/8' 4 to 20 40 60 100 200 _________

'*70-

I--

-I-

30

50.0 10.0 5.0 1 .0 0.5 0.1 .05 .01 .005 .001

GRAIN SIZE IN MILLIMETER

SYMBOL BORI*NG SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
NO. NO. - FEET METERS LIMIT LIMIT INDEX TYPE

- LO-B-18 D-9 20.'5-21.0 6.25-6.40 25 it 5 SIC
-- LD-B-18 8-10 22.0-23.5 6.71-7.16 26 18 8 SC
1- -LD-B-18 D-12 30.5-31.0 9.30-9.45 21 20 7 Sc/SM

GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION FicuRlE

DEPARTMENT OF THE AIR FORCE -SAUSO IC-1 87

I-01110 NATIONAL, INC.



FN-TR-1 9

GRAVEL SAND FlSILT OR CLAY

ISTANDARD SIEVE OPENING I US STANDARD SIEVE NUMBER HYDOMETER1

3 00 3/4* 3/81 4 )o 20 40 60 100 200

60-

me -- '-4-

0
50.0 10.0 5.0 1.0 0.5 0.1 .0 .1 .005 .001

GRAIN SIZE IN MILLIMETER

SYBLBORrNG SAMPLE1 SAMPLE INTERVAL ___ LIQUID PLASTIC PLASTICITY SOIL
NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

- 0-1-18 B-I4 3B.'0-38.5 11-58-11.73 29 le 11 SC
-- LD-B-18 8-21 57.0-67.5 20.42-20.57 ____ ___ SP/Sm

I - ____W B-24 80.0-81.0 24.38-24.69 ____ ____SW/SM

GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

MXSITING INVESTIGATION FG~

DEPARTMENT OF THE AIR FORCE -SAMSO C-18Be

- ama NATIONAL. INC.



F -TR-1 9

[GR AVEL SAND SILT OR CLAYJ
COARSE T FINE COARSEI MEDIUM I Fl 1111___________

~STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

W 1 3/4" 3/8' 4 10 20 40 80 100 200

_ _ !-J _ ' -4 - - I

.90

- -~7 - --;

-7D81 -9 9:-35 2.92.0 ____ ____ s

9L. MTDL.Es



I N-1R-I 9

GRAVEL SAND SILT OR CLAY

TNADSIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

3 W1~ 3/4- 3/8- 10 20 40 00 100 200 ________
t00 -

- - -

-4--~ -4- -- 4--4-4

40-.--

L.

30-

0. .0501.0 0.5 0.1 .05 .01 .005 .001
GRAIN SIZE IN MILLIMETER

SYBLBORrNG SAMPLI SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOILSYBL NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

- LD-C-I P-1 5:6-6.2 1.71-1.89 26 20 a SCISM
LD-C-I P-2 15.0-15.6 4.57-4.75 _________ ____SV/SM

___LO-C-I P-4 30.6-31.2 9.33-9.51 _ __ ___ SM

GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

*MX SITING INVESTIGATION FIGURE

IDEPARTMENT OF THE AIR FORCE - SAMSO Ic-1 90
_________ _________ ________ - RD NATIONAL, INC



FN-TR-1 9

GRAVEL SAND rSL RCA
COARSE I FINE COARSEI MEDIUM I FINE SILT_____ OR___CLAY __

ISTANOARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER
too* 1%*' 3/4* 3/8 4 10 20 40 90 100 200_________

100 T 1

~' - - 7 &2x I - - ~~---4--

- t '1~'I

- rI --- -

- -.----

10

Im 50. 1.0 5.0 1.0 0.5 0.1 .5.01 .005 .01

GRAIN SIZE IN MILLIMETER

BORrNG SANPLI SANPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
SYMBOL No. NO. FEET METERS LIMIT LIMIT INDEX TYPE

- I-C-I P-5 40'.0-41.2 12.19-12.56 NP _____ SM
- I-C-I P-8 70.0-70.3 21.34-21.43 _____ SM

ID-C-1 P-10_ 90.0-90.6 27.43-27.61 a __ _ a_ SM I

1 GRAIN SIZE CURVES
9 LECHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION fea

[DEPARTMENT OF THE AIR FORCE - SAMSO c-i 91

UnaR NATIONAL. ONO.



FN-TR-1 9

II GRAVEL SAND SILT OR CLAY
STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

too - - --- 1" 3/4" 3/8' 4 10 20 40 80 100 2 00 _______

N I 7 .. -

go -.-.-- -- - -

I .::> oo

so - --+

7---2i :

IA

I 10 .50. .0 .1500

GRAI SIEI4ILIEE

__ 0.0 OC- P12 25.0 - 1. 30 3. 22 0.1 .05__ .0S.0M.

j - LO-C-1 P-13 151.6-152.1 46.21-46.36 27 111 9 SC

GRAIN SIZE CURVESI LECHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION ~ I fF c

DEPARTMENT OF THE AIR FORCE - SAUSO C-i 92

E fif- N* NATI10N AL, I N.0



FN-TR-I 9

GRAVEL SAND TSL RCA
COARSE F FINE COARSEI MEDIUM I FINE SITORCA

STANDARD SIEVE OPEN ING~ US STANDARD SIEVE NUMBER HDOEE

1 3/4* 3/8 4 10 2 i0 140 60 100 20 0 ________

6- - -_ _ _ _ _ _

m

20

50.0 10.0 5.0 1.0 0.5 0.1 .05 .01 605 .001

GRAIN SIZE IN MILLIMETER

ISYMBOL BoRrNG SAMPLEI SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
*No. NO. FEET METERS LIMIT LIMIT INDEX TYPE

- LD-C-1 P-15 200:O-2C1.6 60.96-61.45 _________ ____SW/SMI -- LD-C-1 P-17 252.0-252.3 76.81-76.90 _________ ____SWI/Sm

* GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

F UIMX SITING INVESTIGATION FG~
DEPARTMENT OF THE AIR FORCE - SAMSO C-1 93

I - 0*0 NATIONAL, INC.



FN-TR-1 9

GRAVEL ISAND SILTOR CLAY
COARSE -TFIN E COAR SE IMEDIUM I FINE

10 14" 3/4* 3/8* 4 to 20 40 60 100 200 _________

5 1~~0 0 - -1~-- -- - "

8- ,----- - -- '*---'-- ~ - t4 ~-

IL %__- ti.---r- - - .----.-- t-

30-

50.0 10.0 5.0 1.0 0.5 0.1 .0 01 .005 .001

GRAIN SIZE IN MILLIMETER

SYMBOL BDRrNG SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
INO. Nlo. FEET METERS LIMIT LIMIT INDEX TYPE

- LD-C-2 P-I 6:2-6.9 1.89-2.10 _____ NP SM
-- LD-C-2 P-3 15.6-16.2 4.75-4.94 _____ NP _____ SM

I- ILD-C-2 IP-5 130.0-30.6 9.14-9.33 _________ ____SP'/SM

olK. .N SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION FIGURE

DEPARTMENT OF THE AIR FORCE -SAMSO IC-1 94

LP ORO NATIONAL, INC.



FN-TR-1 9 I GRAVEL SAND ISILT OR CLAY
STANDARD SIEVE OPENING' US STANDARD SIEVE NUMBER HYDROMETER

100 1% 3/4' 3/6 4 10 20 40 80 100 20 0 ____

90 - __-2:: \\:::

La - -

1 20-

4- 10

5.100501.0 0. 5 0.1 .05 .01 .005 .001

GRAIN SIZE IN MILLIMETER

SY BOBRI'NG SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

- LD-C-2 P-7 51:8-52.1 15.79-15.88 56 23 33 CH
LD-C-2 P-8 60.0-62.0 18.29-18.90 _____ NP _____ MLI .:LD-C-2 P-1.0 80.6-81.2 24.57-24.75 _____SM

GRAIN SIZE CURVESI LECHUGUILLA DESERT, ARIZONA

3MX SITING INVESTIGATION FIGURE

IDEPARTMENT OF THE AIR FORCE - SAMSO C-1 95
-k iuRD NATION AL, IN.



FN-TR-1 9

K GRAVEL I SAND ISILT OR CLAY
CORS FINE UCARSEI -MEDIUM FINE 4

ISTANDARD S IEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

oo 1V 3/4" 3/' 4 10 20 40 60 100 2001

BO - - - - - - __________

L 40---_____ _

30-

5 20.______

0-I50.0 10.0 5.0 1.0 0.5 0.1.0 .01 .005 .001

GRAIN SIZE IN MILLIMETER

SMBOL BORI'NG SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
NO. NO. FEET METERS LIMIT LiMIT INDEX TYPE

- LO-C-2 P-1l 90.'0-9I.5 27.43-27.89 ____jsp SM

1LO-C-2 P-14 150.0-151.4 45.72-46.15 1 71 1 26 45 C

GRAIN SIZE CURVESI LECHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION FGR

DEPARTMENT OF THE AIR FORCE - SAMSO C-1 96
ORD NATIONAL, INC.



FN-TR-19

COARSE I FINE COARSE MEOIUM I FINE SILT OR CLAY

STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

1 %Y" 3/4" 3/8" 4 10 20 40 60 100 200
10 ....... ... .... ~ .- . - -4--- - ... .

I . ... ......... .. ... ... ... ..-.

go-

I

uii

IL.

20-

5i.0 10.0 5.0 1.0 0.5 0.1 .05 .01 .005 .061

SYBLBORrNG SAMPLE SAMPLE INTERVAL ___ LIQUID PLASTIC PLASTICITY SOIL
NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

- LD-C-2 P-15 175:6-176.2 53.52-53.71 83 28 55 CHi

I LD-C-2 P.19 275.0-276.8 83.82-84.37 ________ SM

GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

1 MX SITING INVESTIGATION FIGURE

DEPARITMENT OF THE AIR FORCE - SAMSO C-197

i -ORD NATIONAL. INC.



FN-TR-1 9

GRAVEL SAND SILT OR CLAY
COARSE I FINE COARSE I  MEDIUM I FINESITORCA

|STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER*

1 " 3/4* 3/e" 4 10 20 40 60 100 200

90 - - -. .- ? .

so80 :- -- --, -. ____- - '- -- ---

2m 70 -. .. . -t ..

m0-

zu 50 -
, 
. .. 

.-

50 - -- t

30 al

' - - ___- .- .. ... " - .. . ..- : :

50.0 10.0 5.0 1.0 0.5 0.1 .05 .01 .005 .001

GRAIN SIZE IN MILLIMETER

SYMBOL BORfNG SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

- LO-C-3 P-I 5.0-5.6 1.52-1.71, SC
-- LO-C-S P-2 10.0-10.6 3.05-3.23 SM

LO-C-3 P-2 11.8-12.0 3.60-3.66 NP SM

GRAIN SIZE CURVES

LECHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION fISUII

DEPARTMENT OF THE AIR FORCE - SAMSO C-198

-- UO NATIONAL, INC.



FN-TR-1 9

COARSE- F IN E TARSE M-EDIM I N F_______________GAE ADSL RCA

STANDARD SIEVE OPENING~ US STANDARD SIEVE NUMBER HYDROMETER

W ~ 3/4' 3/8- 4 10 20 40 60 100 200 _______

90- - .- .

30

U40

La - - 4_

SYMBOL BORr'NG SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
NO. No. FEET METERS LIMIT LIMIT INDEX TYPE

- LO-C-3 P-4 21:0-22.0 6.40-6.71 _____ NP _____ SM

-- LD-C-3 P-5 30.0-30.6 9.14-g.33 _________ SM

LD-C-3 PM 60.0-62.3 18-29-18.99 NP ____ SM-

I GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

1MX SITING INVESTIGATION FGR

DEPARTMENT OF THE AIR FORCE - SAMSO C-1 99

.1 - ORD NATIONAL, INC.



FN-TR-1 9

GRAVEL FIESAND SILT OR CLAY
COAMARSE I FN ORE MEDIUM I FINE _ _ _ _ __ _ _ _

ITNA SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

? 1%" 3/4" 3/8' 4 10 20 40 60 100 200 _ _______

1- 70-

cm
a

5001. . 10 0501 .5 0 05.0

I4
BOrGSML APEITRA LGIuLSI LSIIYSICO O EE EESLII I. IDX TP

GRAIGRAI SIZE CURVESIETE

SYBLB N APL APEITRA L UUI LAI DESRT ARION

I MX SITGIN IE O CURVES

DEPARTMENT OF THE AIR FORCE - SAMSO IC-200

" -ORO NATIONAL, I1111c.



I FN-TR-1 9

f GRAVEL jSAND SILT OR CLAY11COARSE I FINE COARSE MEDIUM I FINE
STANOARD SIEVE OPEN INGt US STANDARD SIEVE NUMBER HYDROMETER

II
10 20 /" 38 0 20 4 0 10 2

90-
50.010.0 5.0 .0 05 01 .0 .01 .005.-0

GRI SIEITLIEE

I7
BO~~~~~~~rNG~~~~~~ SAPESMLK_______ LIUD PATCPLSIIY SI

I-E - - -

-CL.TO A . N .,30



F I N-TR-I 9

COARSE I FINE COARSE[ MEDIUM I FIN _ _ _ _ RVL AOSL RCA

STNADSIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

100 1 3/4" 3/8" 4 t0 20 40 60 100 2 100 _ _ _ _ _ _ _

.1 _

I _

cm

GRI SZ N ILIEE2- 0-

LD6C0 P1'. 50.2-25 0. 16267 .38 46 21 205 .00

1 GRAIN SIZE CURVES
I LECHUGUILLA DESERT, ARIZONA

1MX SITING INVESTIGATION FI GUNz

IDEPARTMENT OF THE AIR FORCE - SAMSO IC-202

- NR AMT 10N AL. I NO.



FN-TR-I 9

I GRAVEL SAND SILT OR CLAY

STANDARD SIEVE OPENING~ US STANDARD SIEVE NUMBER AfDROSETER

W 1 3/4" 3/' 4 I0 20 40 80 100 200
U ~~100 ___- -

71 X_
-

-

2v 
--

I _ _ _ __o_

1 +4-
I0

cm 001. . . .501 .50 05.0

GRI SZ N ILIEE

I0-
BOrGSMLcAPEo_______ LQI LSI LSIIY SI

SYMBL INERVL

NO. O. EET ETEs LMT LMT IDX TP
____ 4DC0Pi-05. .217 ____ ____ SI -- ID-CA P-2 10.-11.2 3.2-.13:N 9 S

LDC4 PA 2.02.L..628_ _ _ _ S

IGRAIN SIZE CURVESIETE

SYMBOL~M SOGSML APEITRA IQU IN PL STIPATICIT SOI um

NODE.PETARTRSLMET OF IT A IR NEX TYPE C

IM SIIN IONVSATIONA .N .

DEATETO TEARFRE AS - 0



g FN-TR-I 9

S GRAVEL SAND SILT OR CLAY

STANDARD SIEVE OPEN ING~ US STANDARD SIEVE NUMBER HYDROMETER

W 3/4 . 3/6* 4 10 20 40 60 100 200 _______

90

~~'~~'~~~1= - - -- 4-.- --80-- -- .'--

LA~~Al - - -

5.100501 .0 0.5 0.1 .05 .01 .005 .001

GRAIN SIZE IN MILLIMETER

SYMBOL BORrNG SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

- LD-C-4 P-5 30:'6-31.2 9.33-9.51 33 19 14 SC
-- LD-C-4 P-8 60.0-60.6 18.29-18.47 35 22 13 CL

LD-C-4 P-9 1 70.0-70.6 21.34-21.52 _________ ____ SC

GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

NIX SITING INVESTIGATION F14URE

EPARTMENT OF THE AIR FORCE - SAMSO IC-2 04
j MORO NATIONAL, INC.



FN-TR-1 9

CAS FIE OAS MDUM FN _______________GRAVEL SAND SILT OR CLAY

ISTANDARD SIEVE OPENING~ US STANDARD SIEVE NUMBER HYDROMETER
10 3' 14" 3/4* 3/5" 4 10 20 40 60 100 2 00_________

~70 -

UJ

0-

50.0 10.0 5.0 1.0 0.5 0.1 .05 .01 .005 .001

GRAIN SIZE IN MILLIMETER

SYBLBOR ING SAMPLE SAMPLE INEVLLIQUID PLASTIC PLASTICITY SOIL
NO. ND. FEET METERS LIMIT LIMIT INDEX TYPE

- LO-C-4 P-10 80:0-80.6 24.38-24.57 33 24 9 ML
-- I-C-4 P-11 90.0-90.6 27.43-27.61 _____ SC

ID-C-4 P-13 125.0-125.6 38.10- 28 _____ NP _____ SM

GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

IMX SITING INVESTIGATION FIGURE

DEPARTMENT OF THE AIR FORCE -SAMSO C-205

I - UD NATIONAL. INC.



I FN-TR-1 9

| GRAVEL SANDI SILT OR CLAY
COARSE I FINE COARSE MEDIUM FINE .

STNADSIEVE OPENING~ US STANDARD SIEVE NUMBER HYDROMETER

)D3o 1 3/4' 3/8" 4 Io 20 40 60 100 200

0100. - -- -

__-_ V. . .. . ___.. . . _-, _9 0 - - --~---.--- 4- -

60 _._ _ _ _

70 -- - ___-

0 -I I 1 -" i . ....-- -. .

50 . - - - 10 5 0.0

IiJ 40 -- __- _

30-------- - -- - - P

0 L:
I 50.0 10.0 5.0 1.0 0.5 0.1 .05 .01 .05 .001

GRAIN SIZE IN MILLIMETER

LECHUGUILLA DESERT, ARIZONA
NAMX SITING INVESTIGATION S O I cUit

DEPARTMENT OF THE AIR FORCE - SAMSO IC-206N.N. FEMTIOR NATIONAL, IN .



FN-TR-1 9

GRAVEL SAND SILT OR CLAY
COARSE I FINE ICOARSE I  MEDIUM I FINE SL RCA

STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

%1I" 3/4' 3/8' 4 10 20 40 60 100 200-

aa.

LU-0- - --

K ] -if*" :1 ---.• -: ___ _ [ ___ _

0. 00501.0 0.5 0.1 .05 .01 .005 .001

GRAIN SIZE IN MILLIMETER

SYMBOL BORI'NG SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL

NO. NO, FEET 1 METERS LIMIT LIMIT INDEX TYPE

-, LD-C-4 P-17 250:0-250.5 76.20-76.35 _SM

---- LD-C-4 P-18 275.0-275.2 83.82-83.88 31 24 7 SM

~GRAIN SIZE CURVESI LECHUGUILLA DESERT, ARIZONA

DEPARTMENT OF THE AIR FORCE - SAMSO C-207
j- i.i 0 ATIO AL, IN .



FN-TR-1 9

GRAVEL SAND SILT OR CLAY
COARSE f FINE COARSET MEDIUM I FINE SILT__ORCLAY

STANDARD SIEVE OPENING| US STANDARD SIEVE NUMBER HYDROMETER

1003 l 3/4" 3/8" 4 O 20 40 60 100 200

.. .. . .. .-tr' : .- %. ' . ..... . . . ...- - - - +

90 ---- -- _ _

g ...0 - - .. .__ . -'-- - - -. .. __ _ __ _ _+ __- _-- -

+ . -- .+m.- .--. -- + + . - -- -

I-T--O...--- - -- :-

60 - -  .... _ _+,__,

I -_

3 - -+ .-- -.. - -._ -.-... .' : .70

50.0 10.0 5.0 1.0 0.5 0.1 ,05 .01 .005 .001SGRAIN SIZE IN MILLIMETER

IN

SYMBOL BORI'NG SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
NO. No. FEET METERS LIMIT LIMIT INDEX TYPE

- L0-C-5 P-I 6.'2-6.8 1.89-2.07 45 19 26 SC
-- LO-C-5 P-3 15.0-15.6 4.57-4.75 40 20 20 SC

I-.'. LO-C-5 P-4 20.0-20.6 6.10-6.28 34 20 14 CL

IGRAIN SIZE CURVES

LECHUGUILLA DESERT, ARIZONA

1MX SITING INVESTIGATION FIGURI

DEPARTMENT OF THE AIR FORCE - SAMSO C-208

.1 " 1RO NATIONAL, INC.



I FN-TR-1 9

COARSE I FINE COARSEI MEDIUM I FINE ________________

STNADSIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

W ' ~ 3/4' 3/0' 4 10 20 40 60 100 200_________
* ~100 -. - -

I~~ I.. .. .I

S70-

GRI SZ N ILIEEI5

- DCS -0.0-4 0 . 1 2. 0 .5 33 19 . 1 4 C5 00

I - LD-C-5 P-7 50.0-50.8 15.24-15.48 36 19 17 SC
LD-C-5 P-8 60.6-61.2 18-47-18.65 29 18 11 SC

I GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

IMX ITING INVESTIGATION FiCuot

DEPARTMENi OF THE AIR FORCE -SAMSO IC-209

I - GRO-n NATIONAL, INC.-



FN-TR-I 9

GRAVEL FIESAND SILT OR CLAY

jCOHARSE7D IE ORE MEDIUM I FINE1
STNADSIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

10o 31 "3/4' 3/8 10 20 40 63 100 2 -00 ________

90 3- 

-- 

~1

1- 7 - -X -V4 
_ _ _ _ _ _ __4_ _ _ _

LAJ~~~ j -. -

C.3 - - - -.. -

30- -- _

I __-A-

50.0 10.0 5.0 1.0 0.5 0. 0 01 .005 .0

GRAIN SIZE IN MILLIMETER

ISYMBOL BORI'NG SAMPLEI SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

- Lb-C-5 P-9 70:0-71.8 21.34-21 .88 NP _____ SMI -- LD-C-5 P-1O 80.0-80.6 24.38-24.57 ____ ___ SC
LD-C-5 P-13 125.0-125.5 38.10-38-25 ___ ____SWM

I GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

(DEPARTMENT OF THE AIR FORCE -SAMSO C-21 0

I -f O NATIONAL, INC.



FN-TR-1 9

COARSE FINE COARSET-MEDI UM I FINE S_ _T_,__R _CLAY

I ~ GRAVEL FIEJORE 
SAND SSI LT ORCLAY

STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER
I 3 1]' 3/4" 3/8" 4 10 20 40 60 100 200

!100 - -.. ..- - __ _ _

0 - -- ...... . .. ___- _..... ..

. . .. \ . -: .. . . . .. . . .

-- 70 ".. .

! -

80----

350---- - -

LUJ 40 - - -_________

30- - ___ ____

1 ~~20 - -_ __ _ _ _ _ _

50.0 10.0 5.0 1.0 0.5 0.1 .05 .01 .005 .001

GRAIN SIZE IN MILLIMETER

SYMBOL BORING SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

- LD-C-5 P-15 170:0-175.8 51.82-53.58 NP SPISM

-- LD-C-5 P-16 200 0-200.6 60.96-61.14 SM

LO-C-5 P-17 225.0-225.3 68.58-68.67 NP SM

GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

i MX SITING INVESTIGATION FIGURE

DEPARTMENT OF THE AIR FORCE - SAMSO C-21 I

,i - .O NATIONAL, INC.



I FN-TR-I 9

GRAVEL SAND SILT OR CLAY
COARSE FINE COARSEI MEDIUM I F IN _______________

STNADSIEVE OPENING U STANDARD SIEVE NUMBER HYDROMETER

10 3' 1~ 3 '4 3,"8 4 10 20 40 60 100 200 ________

10 -k----

60- --

IJ.140-- - -_ -- :-l____

30--_-. __ _ __

20

50.0 10.0 5.0 1.0 0.5 0.1 .0 5 .00 .005

GRAIN SIZE IN MILLIMETER

SYMBOL BORI*NG SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

- LD-C-6 P-2 10'.0-10.6 3.05-3.23 24 20 4- SCISM
-- LD-C-6 P-3 20.0-20.2 6.10-6. 16 ___ _SP 'SM

1 ID L-C-61 P-4 1 30.0-30.6 g.14-9.33 _____ NP ISM

GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION
DEPARTMENT OF THE AIR FORCE -SAMSO C-21 2

'1 iRO NATloN AL. INCM.



FN-TR-, ,2

MEGRAVEL SAND FIN ORCLAY

COARSE I FINE COARSE M D SILT OR CLAY

STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

" 3" ly" 3/4" 3,/8 4 10 20 40 60 100 200

I, 2:::: ,,___--_
.. . . . . . . . .................. i+

80- - - - - --.--- -

I ~i- -....... ! i..... ....L • '' i\-...

I ! -- 4- - . . . . . . . . . ..-- ,----t-.-----..- -

LL

30-- - -D- -7 08 -. N

10 1
50.0 10.0 5.0 1.0 0.5 0.1 .05 .01 .005 .001

GRAIN SIZE IN MILLIMETER

SYNBOL BORr'NG SAMPLE SAMPLE INTERVAL ___ LIQUID PLASTIC PLASTICITY SOIL
NO. ND. FEET METERS LIMIT LIMIT INDEX TYPE

- LD-C-6 P-7 60'0-61.4 18.29-18.1 ____ NP _____

j -LD-C-6 P-9 80.6-81.6 24.57-24.87 . 69 25 44 CH
-ILD-C-61 P-1 0D 90.0-90.6 27.43-27.61 _________ ____ SM

j GRAIN SIZE CURVES
LECHIJGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION FIGURE

DEPARTMENT OF THE AIR FORCE -SAMSO C-213

41EPAR" NATIONAL, INC.



FN-TR-I 9

GRAVEL SAND SILT DR CLAY
COARSE FINE COARSEI MEDIUM I FINE _ __ T__ OR _CLA_

STANDARD SIEVE OPENING, US STANDARD SIEVE NUMBER HYDROMETER

3" 1" 3/4" 3/8" 4 10 20 40 60 100 200

too -

90 -- _

. .................. . . . .... , .... o -----------

II _ 1

,t- . . . . . . .. .... . .. - --- - - - - - - ---.---

,' 50' - . . . - . - - - - - - - -- "_ "--"-_,- ...... _- -

I o - ... i------

30,' .. .. - - - -_ .. . -... ... . .. .. .____

5 0 - - . .

I30' -- .-- ..--- . , -- . .

0 -

50.0 10.0 5.0 1.0 0.5 0.1 .05 .01 .005 .001
GRAIN SIZE IN MILLIMETER

I
SYBO DBRfNG SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOILI YBL NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

- LO-C-7 P-12 125 0-125.6 38.10-38.2,8 ____NP _____ MLI -- L0-C-S P-U3 150.0-151.9 -45.72-45.30 NP _____ SM
LO-C-7 P-14 115.0-175.2 53.34-53.40 _____ ____ ____ SM

30 1

11

GRAIN SIZE CURVES

LECHUGUILLA DESERT, ARIZONA

S M SITING INVESTIGATION S FIGUR

.1 " 0O NAD"IONAL, INC

MX J



FN-TR-19

COARSE I FINE -COARSE1 MEDIUM I FINE SILT__ORCLAY

STANDARD SIEVE OPENING] US STANDARD SIEVE NUMBER HYDROMETER

0 15 " 3/4" 3/8" 4 1O 20 40 60 100 200
la1 -- t- t- -

90 .. .. ._•_ _ :""

1 \.......1. -z-',

60 .- . .. . ..... - - --- _ __-_ _ _ _ _ _ _ _ -

I,,- 7 0 - - - -.. . - -.... .. __ _ __ _ __ _ __ _-60 ,.. .. . .

LA -

L&J 401

CL.

30- .. .. .- _

50.0 10.0 5.0 1.0 0.5 0.1 .05 .01 .005 .001

GRAIN SIZE IN MILLIMETER

SYMBOL BORI'NG SAMPLEI SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL

NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

LD-0-I P-I 6.6-7.3 2.01-2.23 44 19 25 SC

- LO -I P-3 15.0-17.3 4.57-5.27 SC

___ LD-O-I P-4 21.6-22.5 6.58-6.86 42 25 17 SC

GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION FIGURE

DEPARTMENT OF THE AIR FORCE - SAMSO C-2 15
*1 UD NATIONAL, INC.



FN-TR-19

GRAVEL SAND SILT OR CLAYCOARSE I FINE COARSEI MEDIUM I F INIF ITO CA

STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETERI -o+ ,o  __o ,oo-
I k" 3/4" 3/8' 4 10 20 40 60 100 200

- . ..1 - . . . . ... .... . ., ..0 - - - .-. - -

70-- - ----.....-- - - -

J 0 *-'- -.- 4-. .----- '- - .- 4 - - - '_

'-'--- -~- 4--- - 4- -4 - - '--- : - : - ..-----...- -

I A

40
U. ... . "-+- .. ...- - - 4- . . . . ,- 4--.-. .

Z 50 - --- _; . -- --

--., _i .. .. .. ..... .~ 2 X 2 I20-. - -. - - ___ ._.

,, , - - - - 4 - . + - - ' ", .

+E 

-

50.0 10.0 5.0 1.0 0.5 0.1 .05 .01 .005 .001

GRAIN SIZE IN MILLIMETER

SYMBOL BORINGISAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
NO. NO FEET METERS LIMIT LIMIT INDEX TYPE

- LD-D- P-6 40:0-41.6 12.19-12.68 SM

1 --- LD-- 60.1-60.7 18.32-18.51 37 20 17 SC

L1--i 1-9 70.0-71.9 21.34-21.92 NP I SW 'SM

l GRAIN SIZE CURVES

LECHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION FIGURE

DEPARTMENT OF THE AIR FORCE - SAMSO C-216

I-u"sn* O NATIONALiIN .

...... .. i .. .... ~~~ ~ ~~~~. . .. . . . .,, . . .......



I FN-TR-1 9

COARSE I FINE COARSEI MEDIUM I FINE SIL _ _ _ _ _ _Y

ISTANDARD SIEVE OPENING~ US STANDARD SIEVE NUMBER HYDROMETER

r W~ 3/4' 3/8' 4 10 20 40 00 100 200________

I~ o - _- __

* 20

S.- - 4-- -' - -I 10 .50. .5 01 .05 00

GRI IEINMLIEE

I _______ _=_____ _j__

ccIGSML APE ________ LDI LSI LSIIY SI
cOcO ETMTR IMT LMT IDX TP

4Y8LPi aa906 ITRA

01c - __________ 2.4- .628e10 C

GRAIGRAI SIZE CURVESIETE

BOMN SAPESMLEITRAII G PL STI PATICIT SO I URI EPRTE~ O TE IRFOYESBSOL2

MX SIIN IDNVSATION A I FIUR

* 1 DEATETO 
TH AI FOC - AS C_2 7



FN-TR-I 9

GRAVEL SAND SILT OR CLAYCOARSE 1 FINE ICOARSE -EO UMl I Fl NE SLTORCA

STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

1- 34 3/- 4 t0 20 40 60 100 2 00 _________

80- - _ _

S.... : :' . -.....
................... ....... I...............

oI-70---- - -.........-.. ....-- _________

I ::.. . l".

cc50- o,

* U -

z 50U .....

. --. ----..-- '
x :-

*o" , . . -t .. .. .- :_. __ .30---A - -....
20 ---

I O" -. , .... . ,, ,,

30

50.0 10.0 5.0 1.0 0.5 0.1 .05 .01 .005 .001
GRAIN SIZE IN MILLIMETER

SYMBOL BDRrNG SAMPLE SAMPLE INTERVAL LIOUID PLASTIC PLASTICITY SOIL
NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

LD-0-1 P-14 150'.0-150.6 45.72-45.90 29 19 10 CL

LO - L.--I P-15 175.0-175.6 53.34-53.52 SW Sm

GRAIN SIZE CURVES

LECHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION i9cu.l

DEPARTMENT OF THE AIR FORCE - SASO C-218
I_-- t_ 1RO NATIONAL, INC.



I FN-TR-I 9

I GRAVEL SAND SILT OR CLAY

STANDARD SIEVE OPEN ING~ US STANDARD SIEVE NUMBER HYDROMETER

I3* 1" 3/4" 3/8* 4 10 20 40 60 100 200__________

U~%% 100 - : - T:________

. . . . . . . . . ..- + + +

90 - - __ - __

-so- 77

I - - -- -- ,-- ~ -- -- 70

I J40 -- - -T4-

4.. 1
0

10. 100 5.0G 1.0 0.5 0.1 .05 .01 .005 .401

GRAIN SIZE IN MILLIMETER

SYBLBORI'NG SAMPLEI SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

- LO--1 P-i7 226:6-227.5 69.07-69.34 _________ ____ SM

I -- LD-D-I P-18 250.0-250.6 76.20-76.38 ___ NP ____ SM

I GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION FIItt

DEPARTMENT OF THE AIR FORCE _SAMSO C-219

I - - GNU NATIONAL, Ime.



FN-TR-1 9

I GRAVEL SAND iCOARSE I FINE ICOARSE MEDIUM FIN SILT OR CLAY
IA E ME IU I FIN

STANDARD SIEVE OPENING[ US STANDARD SIEVE NUMBER HYDROMETER

3 I" 3/4" 3/8' 4 10 20 40 60 100 200

90 - -- - ___ -

SO - . z

I70 - -

IJ
g!

30- -- _

- -"- ..4

m L

3...0 - - -. - -,- _ ,__ __ __ __ _

0 ......... -....... 3+ z= __ _ __ _

50.0 10.0 5.0 1.0 0.5 0.1 .05 .01 .005 .001

GRAIN SIZE IN MILLIMETERI

SYMBOL BORfNG SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

- LO-0-I P-18 250'.0-250.6 76.20-76.38 NP SM

Ii'- LD-D-1 P-19 275.0-275.6 83.82-84.00 NP SM

L0-0-1 P-19 276.6-277.5 84.31-84.58 ML

I GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

I MX SIING INVESTIGATION FirGlul

DEPARTMENT OF THE AIR FORCE - SAMSO I C-220

I DO NATIONAL INC.



FN-TR-I 9

COARSE I FINE COARSET MEDIUM I FIN OR CLAY

STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

100 3" 1I" 3/4" 3/8" 4 I0 20 40 60 100 200

, *.. .. .. i* *'

0 -.-- - -- -'-80-

50---'

. . . . . .. . . . .._ __

LU _-, . . ..
20' -+-- -.

!t

50.0 10.0 5.0 1.0 0.5 .1 .05 0i .005 .001

GRAIN SIZE IN MILLIMETER

I. -

ISYMBOL BORING SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

LO-0-1 P-20 301'1-302.0, 91.78-92.05 MLI 5 L-- P-21 350.0-351.5 106.68-107.14 .P MLGRAINRAI SIZE INUMLLIETE
I

LECHUGUILLA DESERT, ARIZONA
SYMOLME SITING INVESTI GATION C S IL G

NDIE M SLii O NATIONAL TYP .

AI



FN- TR- 19

S GRAVEL SAND ISILT OR CLAYj
ISTANDARD SIEVE OPENINGS US STANDARD SIEVE NUMBER HYDROMETER

10 1~ 3/4" 3/8" 4 10 20 40 60 100 200_________

90-

S350- -

LA 40 1- T
C-

*50.0 10.0 5.0 1.0 0.5 0.1 .05 .01 .065 .01

GRAIN SIZE IN MILLIMETER

*SYMBOL BORI'NG SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL5NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

- LO-D-I P-23 450:0-450.8 131.16-131.40 36 20 16 CL
-- LD-0-1 P-25 600.0-600.8 182.88-183.12 52 22 30 CH

GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

I MX SITING INVESTIGATION FIGURE

DEPARTMENT OF TME AIR FORCE - SAMSO IC-222

II - ORO NATIONAL, INC.



FN-TR-I 9

S GRAVEL SAND FIESL RCA

COARSE I FINE COARSE mEoIUM FIN
STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

30 - I" 3/4" 3/8 4 0 20 40 80 100 200

90- _ -_

I - . .. .. .
80---- . _ "T_ ,-

. ...- . .-.... . . ... -I -.--- - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

LL - ... .. ... ..-

h -:
30---------------_ _ _ _ _ _ _ _

k 

0-- 

N 

..... 

.

10-_ - 4- _ _

0 - - -, 

50.0 10.0 5.0 1.0 0.5 0.1 d05 .0 05 .001

SYBLBORI 'NG SAMPLEI SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
S NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

- LO-0-2 P-i 10'6-11.2 3.23-3.41 NP _____ SM
-- LD-0-2 P-3 20.0-20.6 6.10-6.28 _____ _ __ SSM

L-0 -2 P-5 40.0-4 0 .6 12.19-12.37 S05i.01 SM

GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

!

MIY SITING IN ESTICGATION FIGURE

DEPARTMENT OF THE AIR FORCE - SAMSO IC-223

NORO NATIONAL. TIC.



FN-TR-1 9

GRAVEL SAND ~ SILT OR CLAY
FIN CARE[MEDIUM I FINE SILT OR CLA

STANDARD SIEVE OPENING' US STANDARD SIEVE NUMBER HYDROMETER

10 1 3/4" 3/8" 4 10 20 40 60 100 200

. . ....... .E...... ...2_-_1_-x-_

to

I" 70 ________

50 - - ___

LAJ 40- - - ---

30 -Z7

20--_

10 .~ I V - ' Pi

I50.0 10.0 5.0 1.0 0.5 0.1 .5.01 .005 .701

GRAIN~ SIZE IN MILLIMETER

SYMBOL BORING SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL

NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

- LD-0-2 P-6 50? 0-52.1 15.24-15.88 NP SM
--- 10--2 P-7 60.0-60.5 18.29-18.47 SM

-- ,L -D-2 P-9 80.0-82.1 24.38-25.02 SM

jGRAIN SIZE CURVES

LECHUGUILLA DESERT, ARIZONA

i MX SITING INVESTIGATION FIGURE

DEPARTYENT OF THE AIR FORCE - SAMSO C-224
I -ONO NATIONAL. INC.

_____"_



FN-TR-I 9

COARSE I FINE COARSE O MDIUM I FINE IOC

SSTANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

3" k~" 3/4" 3/8" to 20 40 60 100 200

so -- j..- --

... .- ="I , ..",,. , .. : . .,.-..- --- -, ;_ -

i .... - : _i " .7 777 1T-

I -"--.--- I.............. ,: - % I....-.-. -t-;- , - - -

70-- -- _ z;I '

J

30--- - _ _ _

20 -_ \zLi~n

50.0 10.0 5.0 1.0 0.5 0.1 .05 .01 .005 .001
GRAIN SIZE IN MILLIMETER

SYMBOL BORING SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

- L0-0-2 P-I1 1O0'.0-101.4 30.48-30.91 NP SM

L0-0-2 P-12 125.6-126.2 38.28-38.47 Sm

L 10-0-2 P-14 175.6-176.7 53.52-53.86 50 20 30 CL CH

GRAIN SIZE CURVES

LECHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION flGUPI

DEPARTMENT OF THE AIR FORCE - SAMSO C-225

ORO NATIONAL, INC.



, mo m"<-

FN-TR-I 9

G R A V E L S A N D S I T O R C A

F COARSE t FINE COARSEl MEIAM D FIN SILT OR CLAY

STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

3" 1 " 3/4" 3/8' 4 10 20 40 60 100 200

70- +

.. . . . * *. . . . - - - - - .. ..- ----- -

60_ __ _ _ _ _ _ _

-. . . . . .... --.. . . ...... . "_

. .. _ _ _ __._
10-

LA~" ---A

50 .0 0.0 .0 ,.0 .5 .1 .05 .01 .005 .oo,

GRAIN SIZE IN MILLIMETER

SYMBOL BORfNG SANPLE SAMPLE INTERVAL LIOUID PLASTIC PLASTICITY SOIL
mNO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

'- " LD-D-2 P-15 200 0200.6 60.96-61.14 __ _ _ _ _ _ _ ML

-- -' LD-D-2 P- l6 225.0 22 .2 68.58-69.25 __ _ _ _ NP __ _ _ _ SM

0- 0 O O-2 P-17 249.0-250.3 15.90-76.29 _ _ _ _ _ _ _ _ ML

I

GRAIN SIZE CURVES

ILECHUGUILLA DESERT, ARIZONA
X SITING INVESTIGATION IGlun

EPARTMENT OF THE AIR FOR CE - SAuso C-226
" *R. NATIONAL. iNC.

'I

,'.. .. ... i . . .. lf ~ m i ,, memu ,I mI 3 
l0. ..



FN-TR-1 9

GRAVEL SAND SLORCLAY

STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

I3 I"3/4" 3/0" 4 10 20 40 60 100 200________

60- -- ____ _____

LU -

CL

L 40 - - -

50.0 10.0 5.0 1.0 0.5 0.1 .05 .0l .005 .001

I~~~RI SIZE____ IN____ MILLIMETER_

SYMBOL BORr'NG SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

LD-D-2 P-18 275*:0-275.6 83.82-84.00 _ __ ___ ML

I ~~LD-D-2 P-19 300.6-301.5 91.02-91.90 _________ ____SP'/SM

GRAIN SIZE CURVESI LECHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION FIGUREIDEPARTMENT OF THE AIR FORCE -SAMSO IC-227

O RO NATIONAL, INC.



FN-TR-1 9

C GRAVEL SAND SILT OR CLAYCOARSE I FINE coA sEEDI UOIM I FINE IT O ,,

STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

too 1 %" 3/4" 3/8 4 10 20 40 60 100 200

........ .. ... , '-f-a

I 90 ------

60-

0-

I .........

I0

lSYMBOL BOR I'NG SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL

NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

---- L0-0-3 P-1 5' 9-6-5 1. 80-1.98 50 24 26 SC
L0-0-3 P-2 10.0 -1.0 05-3.23 35 18 17 SC

- LO-0-3 P-4 21.5-22.1 6.55-6.74 37 24 26 SC

GRAIN SIZE CURVES

LECHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION FIGURE

DEPARTMENT OF THE AIR FORCE - SAMSO C-228
I "!lORD NATIONAL INC.



FN-TR-I 9

I RVLSAND SITORCACORE FINE CAS EIM FN 1SL RCA
iSTANDARD SIEVE OPENINGI US STANDARD SIEVE NUMBER HYDROMETER

3 1~* 3/4' 3/a" 4 10 20 40 60 100 200
100 - - - -_________

90- -____ - - - ____ _

I ________ _______________

30- - _

0 ____ I-

1001. : 1 .0 0.5 0.1 .0 .01 .005 .001

GRAIN SIZE IN MILLIMETER

SYMBOL BORI'NG SAMPLEI SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

L0-0-3 P-5 30.'0-30.6 8.14-9.33 ____ ___ SC

-- LDO--3 P-5 30.6-31.5 9.33-9.60 42 20 22 SC
1 - 1_ 10-0-3 P-7 50.0-50.6 15.24-15.42 1____ 1___1 SM -

1 GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

1MX SITING INVESTIGA7ION Fcl
DEPARTMENT OF THlE AIR FORCE - SAMSO C-22

O RO NATIONAL. IN..



F -R 19GR AV EL ] : ESAND IS ILT DR C LAY
COARSE FN COARSEI MEDIUM FINE ______________

FSTANDARD SIEVE OPEN ING~ US STANDARD SIEVE NUMBER HYDROMETER

30 3/43/8' 4 10 20 4060 100 200

so - __

~40 __ _ _

30 --- - ---

I2

50.0 10.0 5.0 1.0 0.5 0.1 .05 .01 .005 .001

I ~ ~ ~ ~ ~ RI SIZE____ IN_____ MILLIMETER_ ___

SYMBOL BORING SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY' SOIL
NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

LO1-0-3 P-8 -60:6-61.2 18.47-18.65 _ ___ ___ SM

L- 1-0-3 P-11 90.0-91.7 27.43-27.95 28 20 8 SC

LD__ 1-0-3. P-12 100.0-100.6 30.48-30.66 _____ SWSM

GRAIN SIZE CURVESI LECHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION Floupi-IDEPARTMENT OF THE AIR FORCE -SAMSO IC-230

II ORD NATIONAL, One.



FN-TR-1 9I GRAVEL SAND SILT ON CLAYCOASE FIE CARE7 MEDUM NE

STANDARD SIEVE OPENINGI US STANDARD SIEVE NUMBER HYDROMETER

, 100 1 3/4" 3/8' 4 10 20 40 60 100 200

;z 
' t

5 - _ __

40-.-z ..... . --\ . . . ..... .
- .40......-, ,

.... . ..0.-. ...-.... .. . - l- - -! __ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _
I -

C.3

60- -- 4

A Al

I , T _ ~ -
0

|  
- ,. . ,, ...

50.0 10.0 5.0 .'0 0.5 0.1 .05 .6 .065 ,001

GRAIN SIZE IN MILLIMETER

SYBLBORINGiSAMPLEI SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
SYBL NO. NO. FEET METERS LIMIT LIMIT INDEX TYPE

it - -L0-0-3 P-15 175'.6-176.5 53 52-53.80 SIN Sil
' L-0-3 P-17 225.0-228.3 68.58-68.98 SW

-- -" LO-0-3 IP-1 9 275.0-276.3 1 83.82-84.22 111 SM

~GRAIN SIZE CURVES

LECHUGUILLA DESERT, ARIZONA

I MX SITING INVESTIGATION FItGUREt

DEPARTMENT OF THE AIR FORCE - SASO IC-231

,NATIONAL, INC.

.4 - ...... - " runm. - "



FN-TR-I 9 I GRAVEL SAND TSILT OR CLAY
COARSE IFINE COARSEF MEDIUM I FINE ______________

STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

3 1%" 3/4' 3/8* 4 10 20 40 60 100 200

60-

50 II

1.0 0.4.0.5.1.05.0

t- - *- i

NO. NO FEE MEER LII LII INE TYPE
100- P-20 ' 3--30. I 14-16 - -

-- LD-0-3 P-22 400.0-300.6 91.44--1.2 10____ PM

10-0-3 P-23 450.0-450.6 137.16-131.34 1____ 1____ ___ _ SM

GRAIN SIZE CURVES

LECHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION FGR

OEPARTMENT OF THE AIR FORCE - SAMSO IC-232

OROm NATIONAL, INC.



FN-TR-1 9

COARSE FINE COARSE MEDIUM I FINE GAE ADISL RCA

ISTANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETERI

34 3/' 4 10 20 40 60 100 200

10

90- -t- '

J - - - -

TRNHSML7APE _______ IUD PLSI LSIIY SI

1 --0--

0 - --4NTONL IC



FN-TR-1 9

GRAVEL $AND SILT OR CLAY
COARSE FINE COARSE[ MEDIUM I F INC - ______________

STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER
W~ ~ 3/4' 3/8' 4 10 20 40 60 100 200

o.-

5 0-5 0. 0. 501. 050. .5.0 .0 .0GRI IEINMLIEE

I _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _

-cc--

SYBLTEC APESAPEITRA IUD PLSI LSIIY SI
NOmO ETMTR IMT lMT IDX TP

I~ __ __ _

*GRAIN SIZE CURVESIETE

SYBO TRNC SAPESMLEITRAIQU I NG PLA STI PATICIT SO I U~

NO O. FE METEESARTMET OF T A IRNOR EX TYPES C
I_________________ B- 120-3. 3.6I-3.96 73 6 3.M

LOTI 651501. 4.5748 6124 C



FN-YR-1 9

GRAVEL SAND SILT OR CLAY

STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

loo ~ 3/4" 3/8* 10t 20 40 60 100 20

I T_

1 ~ ~~50.01. 50

5. .0501.0 0.5 0.1 .05 .01 .065 .001
GRAIN SIZE IN MILLIMETER

SYMBOL TRENCH SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
NO. NO. FEET METERS LIMIT UNMIT INDEX TYPE

- LD-T-2 B-1 0.0-1.0 0.00-0.30 NP _ ___ sm

j- LD-T-2 B-2 6.0-8.0 1.83-2.44 33 25 a SM
LO-T-2 B-3 18.0-20.0 5.49-6.10 _____ NP sm.

I GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

IMX SITING INVESTIGATION FGR
DEPARTMENT OF THE AIR FORCE -SAMSO IC-235

I - *=NO NATIONAL. INC



FN-TR-I 9

I GRAVEL SANDCOARSE FINE --OASED MEI UM I FINE SILT OR CLAY

STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

3" 1 " 3/4' 3/8" 4 10 20 40 60 100 200
100 - - i : - - I

90- - .---- - - - -- -

18 .- -- -: - 1- - , -" ;!

....... . I~~~- .V-t I------ 1 t - - : [- : .. .I: .: .]-

I- 0-. -- _ ___________ .J _ : ' :L N !]

I = izt _ := -_z::: , ,,z zz"

30 .-- :- _

2 0

0-
50.0 10.0 5.0 1..0 0.5 o.1 .0,5 .01 .065 .001

GRAIN SIZE IN MILLIMETER

TRENCH SAMPLE SAMPLE INTERVAL LIOUIO PLASTIC PLASTICITY SOIL
NO. NO. FEET METERS LIMIT IIMIT INDEX TYPE

LO-T-3 B-2 5.0-6.5 1.52-1.98 NP SW'SM

I- LD-T-3 B-3 18.0-20.0 5.49-6.10 SW,"SM

GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

ME SITING INVESTIGATION FIGURE

L DEPARTMENT OF THE AIR FORCE - SAMSO C-236

-N *R ATIONAL. INC.



PN-TR-1 9

GRAVEL SAND SILT OR CLAY

I STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER
I3 1%"* 3/4' 3/0" 4 10 20 40 80 100 200 _ _ _ _ _ _ _

5100

I0-

I .0
Lai --- - _ .- --

NE

La 50. 100 5010 0501 0 05.0

GRAIN~~ SIZ IN IMEE

LI40

- 0. LD 0T 0 B2 .05.0 0. 5 1- .52 305 2 1 10 4 .00

GRAIGRAI SIZE CURVESIETE

SYBLTECIAPL APEITRA L EUUID LAI DESRT Y ARION

NO O ETMTR LMX ITIN INVET I~NE TYP E

II SITIG INVSATION IGURE



FN-TR-I 9 I GRAVEL SAND SILT OR CLAY
COARSE I FINE COARSEF MEDIUM I FINRE_____________

ISTANDARD SIEVE OPENING~ US STANDARD SIEVE NUMBER HYDROMETER

1 " 3/4" 3/8' 4 10 20 40 60 100 200 _________

-- _ _ _

I 5-- - ---- - - -

LA...--.~--...

IL 0
I _3

o7*-~

0.10 .00.1. .01 .005 .001
GRAIN SIZE IN MILLIMETER

SYBLTRENCH SAMPLE SAMPLE INTERVAL LIOUIO PLASTIC PLASTICITY SOIL
NO. NO. FEET METERS LIMIT UNMIT INDEX TYPE

- LD-T-5 B-1 0.0-0.5 0.00-0.15 ___ SM

-- LD-T-5 B-2 0.5-1.5 0.15-0.46 24 16 8 SCIOT- I_-_11 .01 .0 3 0_36_11 NP I
__I_ LLT- I- 1001. 3.!36 P ___S

I GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

I ~MX SITING INVESTIGATION FSU

DEPARTMENT OF THE AIR FORCE -SAUSO [C-23

I - mmOR NATIONAL.I.



FN-TR-1 9

I GRAVEL SAND TSILT DR CLAY
COARSE I FINE cOARsE T ED I UM FIN E -I

ISTANDARD SIEVE OPENINGI US STANDARD SIEVE NUMBER HYDROMETER

W ~ 3/4* 3/8* 4 1O 20 40 80 100 200_________
100' ~ - - -- - ---

4-4

- - ...- - - _ _ _ _ _ _ _ _ _ _

--7-- - - - ---- ---- r-----

-- V. - - ---- I

20-

80

0. 00 501.0 0.5 0.1 .dl.0 .005 .001

GRAIN SIZE IN MILLIMETER

SYBLTRENCH SAMPLE SAMPLE INTERVAL ___ LIQUID PLASTIC PLASTICITY SOIL
NO. NO. FEET METERS LIMIT lIMIT INDEX TYPE

- LD-T-6 B-1 0.0-0.5 0.00-0.15 21 19 8 SC

LO-T-5 B-2 3.0-4.0 0.91-1.22 NP SM

GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

uw SIT ING INVESTIGATION FlOUR!

DEPAR MEN! OF THE AIR FORCE -SANSO IC-239

-ORO NATIONAL. INC.



7 FH-TR-TR- 9-- I GRAVEL SAND ISILT OR CLAY
COARSE IFINE COARSE1 MEDIUM I FINE4

STANDARD SIEVE OPENING4 US STANDARD SIEVE NUMBER HYDROMETER

to 1%. 3/4' 3/86 4 10 20 40 80 100 200 _________

100--~~~ - ____

go- IL --

22> 7 2 ~ -, --- 7272%

7u - -. --. - - -

I L

I0 -A*

II' : 1.0 0.5 0.1 .5.01 .005 .6
GRAIN SIZE IN MILLIMETER

SYBLTRENCH SAMPLEI SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOILI YBL No. HO. FEET METERS LIMIT lIMIT INDEX TYPE
- LO-T-7 B-1 0.0-1.0 0.00-0.30 _____ NP ____ WS

- LO-T-7 8-2 6.0-B.0 1.83-2.44 43 22 21 SC

LD-T-7 B-3 19.0-21.0 5.79-6.40 29 17 12 1 SC

GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONAMESTNINETIAINFGR

DEPARTMENT OF THE AIR FORCE SAUSO IC-240

________________________ ONO NATIONAL, INC0.



FN-TR-l 9 I GRAVEL SAND TSILT OR CLAY
COARSE I FINE ICOARSEI MEDIUM I FINE ______________

ISTANDARD SIEVE OPENING~ US STANDARD SIEVE NUMBER HYDROMETER

1 ~ 3/4' 3/8* 4 10 20 40 00 100 200

0.-

I -1

I so

1 10 .50. .5 01 .00 00

GRI SZ N ILIEE
I _ ___ _ ___ 60__

TRECHSAPI SMPL LOUD LATICPLSTCIY OI

30-8 0I .-. .0-.0-

_ 0._ 10.0- 5-3 1 - 1.0 -50.1 325 20 1 2 C5 00

GRAIGRAI SIZE CURVESIETE

SYBLTECIAPL APEITRA LEUUI LAI DESRTY ARION

- DUGUD DESTNARIN



FN-TR-1 9

GRSAND ISILT OR CLAYJ
CORECAS[ MEDIUM I FINE _ _ _ _ _ _ _ _ _ _ _ _

I STANDARD SIEVE OPENING~ US STANDARD SIEVE NUMBER HYDROMETER

100 ~ 3/4' 3/8' 4 10 20 40 00 100 200______
t0 -4-

90 --- 4 **

so-'i

4~.* -t - -- 3 - *--t f- - t-*---*--.----.-- -- +

-. - - - - -. 4-t - +.+4- -

7A t4 -, _

.1-
C.=. .1 .5.1 05.0

GRI SZ N ILIEE

-0. LD-T- 5.0 8.-I .0 .4.5 421 225 200 SC0

IGRAIN SIZE CURVESIETE

TRNHSMLI SML INERA II NG IPL STI PATICIT FSI

SYMOL O. O. FEE MEER LIMI NM T IONE .TYP .
IOT9 B1 0010 .003 PS



FN4-TR-1 9

GRAVEL SAN-D I SILT OR CLAY
CORE FINE COARSE[ MEDIUM I FIN _

STANDARD SIEVE OPENING , US STANDARD SIEVE NUMBER HYDROMETER

103" 11 3/4" 3/8" 4 10 20 40 60 100 20 :0 ________

90- - i-- --

Bez: - __

101

I50.0 10.0 5.0 1.0 0.5 0.1 .05 .01 .005 .001

GRAIN SIZE IN MILLIMETER

SYBLTRENCH SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
SYBL NO. NO. FEET METERS LIMIT lIMIT INDEX TYPE

GRAIN SIZE CURVESI LECHUGUILLA DESERT, ARIZONA

*MX SITING INVESTIGATION roI o

*DEPARTMENT OF THE AIR FORCE -SAMSO C-243

I - ONO NATIONAL, INC.



FN-TR-1 9

j GRAVEL SAND SILT OR CLAY
COARSE I FINE COARSE[ MEDIUM I FINR______________

STANDARD SIEVE OPENING~ US STANDARD SIEVE NUMBER HYDROMETER

W0 ?~ 3/4" 3/8' 4 10 20 40 60 10 200

Go'--- - - --

70 -- __

ca

a.'-

LA. 40-

20.- -

50.0 10.0 5.0 1.0 0.5 0.1 .0 .01 .005 .001

GRAIN SIZE IN MILLIMETER

SYBLTRENCH SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
NO. NO. FEET METERS LIMIT lIMIT INDEX TYPE

LD-T-II R-L 0.0-1.0 0.0-0.30 ___ NP _____ SM

-- LD-T-11 B-2 7.0-9.0 2.13-2.74 46 20 26 SC

LO-T-lI 116-3 1 19.0-21.0 5.9-6.40 1 38 1 19 1 19 SC

GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION fauoim,

DEPARTMENT OF THE AIR FORCE -SAMSOI C-244
- amaO NATIONAL, INC.



FN-TR-1 9

G R AVEL SAND fSILT OR CLAY
COARSE FIE COARSEI MEDIUM I FINE

STNADSEEOPENING' US STANDARD SIEVE NUMBER HYDROMETER

100 W 3/4 3/8' 4 10 20 40 60 100 200_________

90

30 - ~- - .- --------

70
I ~ . 05 . .5.0 .0 00

5RI0IEINMLIEE

40

50 Ti2 5 10. .0 21 .0 0:5.7-. 0 . 67 27 .0 SC0

NO.__NO._FEET_ _METERSLIMIT IIMN T IONEX TYPE



FN-TR-I 9 I GRAVEL SAND ISILT OR CLAY1
TANDARD SIEVE OPENING~ US STANDARD SIEVE NUMBER HYDROMETER

100~ 3/4' 3/8' 10 20 40 60 100 200_________

*,- -- -- ~ , i-- -.-- t ri--j4-

C.2

3C

30-

20

50.0 10.0 5.0 1.0 0.5 0.1 .06 .01 .005 .601

GRAIN SIZE IN MILLIMETER

SYBLTRENCH SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
NO. NO. FEET METERS LIMIT lIMIT INDEX TYPE

- LD-T-1 3 B-1 0.0-1.0 0.00-0.30 NP SM

-- LD-T-13 B-2 7.0-10.0 2.13-3.05 44 20 24 SC

LD-T-131 8-3 19.0-21.0 5.79-6.40 43 23 20 SC

GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

MX SITING INVESTIGATION F 16001

DEPARTMENT OF THE AIR FORCE - SAMSO IC-246

___ ___ ___ ___ ___ ___ ___ - ORO NATIONAL, INC.



FN-TR-1 9

GRAVEL SAND SL RCA

STANDARD SIEVE OPENING~ US STANDARD SIEVE NUMBER HYDROMETER

00 1" 3/4' 3/8 4 10 20 40 00 100 20,0 

604

.D ......

uJ7

30-

50.0 10.0 5.0 1.0 0.5 0.1 .05 .01 .005 .001

GRAIN SIZE IN MILLIMETER

SYBLTRENCH SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOILI YBL NO. NO. FEET METERS LIMIT 1IMIT INDEX TYPE

- LD-T-14 B-1* 0.0-2.0 0.00-0.61 __ _ _ _ _ _ GP

-- LD-T-14 B-2 9.0-12.0 2.74-3.66 ____ ___SM

I LD-T-141 B-3 1 19.0-21.0 5.79-6.40 1 44 1 21 1 23 1SC

I*All material passed a 120 sieve and 80% passed a 6* sieve

I GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

I MX SITING INVESTIGATION FIGUREf
DEPARTMENT OF THE AIR FORCE - SAMSO C-247

ILW mm. NAT 10N ALIC



FN-TR-1 9

F GRAVEL fSAND SILT OR CLAY

ISTANDARD SIEVE OPENINGS US STANDARD SIEVE NUMBER HYDROMETER
? 1%" 3/4" 3/8' 4 10 20 40 60 100 200

to

90

s 0. 100 50T . . 0 0 05.0

Ik--T77

ju 4- -L T-S- 4.-01.22147225 C

1 - -

1 RINSZ CRELEC1U6. ESRARZN

GRAI SSTIN INESNTO MILLMEuE

SYBLTENHSML SAMPLEEN OERA THQUI P AIC FLASR C IT - A SO IL 24
NO.___NO.__FEET__METERS_ LMIT NM T IDEX TYP E



FN-TR-1 9

GRAVEL SAND IK ITOR CLAY

STANDARD SIEVE OPENINGS US STANDARD SIEVE NUMBER HYDROMETER

10 1II 3/4* 3/1 4 10 20 40 00 100 210 10

100 - -- -4

so-_

~T1

--0-2IT 1

AT
030.5.0 .0 .0

GRINSIE N ILIMTE

NO. ~GRI NOZE FEE METRS LIMT LMTRNEX TP

- LD-T-15 B-3 12.0-14.0 3.66-4.27 _________ ____SwW 

-- LD-T-I5 B-4 18.0-20.0 5.49-6.10 51 25 26 SC

GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

MI SITING INVESTIGAT ON FIGURE
DEPARTMENT OF THE AIR FORCE - SAUSO C -249

-ONO NATIONAL, 100.



FN-TR-I 9

GRAVEL ISAND ISILT DR CLAY
COARSE FINE coARs E MED I FINE ______________

fSTANDARD SIEVE OPENINGI US STANDARD SIEVE NUMBER HYDROMETER

3 14" 3/4" 3/6" 4 10 20 40 00 100 200________

too 10 7 '

'I i

7~ 0-- _v :yzizz

T -
fi t001. . . . . 0 0 05.0

GRI SZ N ILIEE

60 EN____

TRENCH SAMPLE SAMPLE INTERVA~L LO LSI LSIIY SI

0. LOT 1 0-2 5 .0 - 1.0 2.3.5 0_____ NP . ___1_ ML5 0

GRAIN SIZE CURVESI LECHUGUILLA DESERT, ARIZONA

IMX SITING INVESTIGATION FIgUmf
DEPARTMENT OF THE AIR FORCE - SAMSO C-250

____________________________O RO NATIONAL, INC.



FN-TR-1 9

F GRAVEL ISAND 
SL RCA

STAND ARD SIEVE OPEN ING~ US STANDARD SIEVE NUMBER HYDROMETER

100 1k 3/4' 3/8* 4 10 20 40 80 100 200______

o -

]T..

4. --- -.- _____

cc___ ____________ _____________

ccA
0.1 .0501 .05.0

GRAI SIZ IN ILLIETEIu40

56. L10T.0 5- .0 - 1 0 0.4:5 0.1 __ NP5 .01 ___ M5.00

GRAIGRAI SIZE CURVESIETE

SYBLTEC APL APEITRA L HU GUPLAI DESRT ARILN

N. N. FEMEES LMX ITIN I SI IT INE TYPE R

LEPATMEN 7F B-E AIR. 0.ORC.3 NP SAUO -5
______ _____-2 __8.0-11.0_ 2.4-.3 NP T O A IN C



FN-TR-I 9 I GRAVEL SAND ISILT OR CLAY
COARSE I FINE COARSEI MEDIUM I FINE _______________

STANDARD SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

10 ~ ~ 3/4" 3/8' 4 10 20 40 60 100 200 _________

90 - 4--

1- -70-

U. 0 -

C.3

.

10 H.-i

50.0 10.0 5.0 1.0 0.5 0.1 .05 .01 .005 .001

GRAIN SIZE IN MILLIMETER

SYMBOL TRENCH SAMPLE SAMPLE INTERVAL LIQUID PLASTIC PLASTICITY SOIL
NO. NO. FEET METERS LIMIT lIMIT INDEX TYPE

LD-T-18 B-1 0.0-1.0 0.00-0.30 _________SW. SM
- L-T-18 B-2 5.0-7.0 1.52-2.13 _________SW 'SM

GRAIN SIZE CURVES
LECHUGUILLA DESERT, ARIZONA

ME SITING INVESTIGATION FIGURE

3 EPARTMENT CF TH4E AIR FORCE -SAMSO C-252
___ ___ __ ___ __ ___ __ ___ - URO NATIONAL, INC.



AD-A113 450 FUBRO NATIONAL INC -LONG BEACH CA F/6 S/13
MX SITING INVESTIGATION. GEOTECHNICAL EVALUATION OF LUKE BOMB IN--ETC U)
JAN 78 F0NIG-77-C-0O1O
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5.5 EhEEEhh7h
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FN-TR-I 9

CASGRAVEL 1 AND SL RCA

CORE7 F INE COARSEI MEDIUM I FIN SILT_____0____CLAY __

[STANDARD SIEVE OPENING~ USSTANDARD SI EVE NUMBER HYDROMETER

100~ 3r W ' 3/8 4 10 20 40 00 100 200

L 50

IT -

TI
10-
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APPENDIX D SUPPLEMENT

D 3 GROUND GRAVITY SURVEY

D,3,1 EQUIPMENT

Gravity observations were made using a Lacoste-Romberg Model D

gravimeters This meter has thermostatic temperature control to

minimize instrument drift, and electronic readout to simplify

and increase the accuracy of readings&

The gravity response system of the meter consists of a weight on

the end of a horizontal beam supported by a "zero-length" spring*

A frictionless floating pivot for the beam is provided by shock

eliminating springsa The manufacturer states that this arrange-

ment provides a calibration factor that does not change percept-

ibly with times

A gravimeter does not measure the total gravitational pull of

the earth in absolute values, Instead, it measures relative

differences in the gravitational pull from one point to another.

The scale calibration factor or meter constant provides the

proportionality between the meter units and gravitational acceler-

ation For this particular meter, changes in gravity on the order

of one microgal (10- 6 gals) are detectable,

D,3,2 FIELD PROCEDURES

A secondary base station was established in the survey area by

running a 3-way loop referenced to a station in the International

Gravity Standardization Net (IGSN, 1971). All gravity stations

were included in a loop that began and ended with readings at

the secondary base stations

DS-1
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Where possible, station location control was based on physically

marked section corners on the grounds Where corners could not

be found, the station locations were determined by use of a Del

Norte Trisponder radar positioning systems This system measures

the ranges between a Master station and two or more base

stations, placed at known locations. The location of the master

station is found by triangulation using the ranges measured from

known locations of the base stations.

The stated accuracy of range determinations with this system

is within 10 feet (3m) at ranges of 20 nautical miles (37.1

km),

Elevation control was obtained from Us S, Geological Survey

topographic maps after the correct locations were plotted.

.4 Considering the good quality of the maps and the gentle relief

over most of the area involved, it is estimated that elevations

should be correct to within five feet (1s5 m) or betters

D,3#3 DATA REDUCTION

A secondary base station reading was made at the start and end

of each day 4 s work. The initial meter reading each day was

considered to correspond to the established gravity value of

the base stations All subsequent readings and adjustments are

relative to this origin. The difference in the initial and final

base station readings is the net drift for the day. Net drift

is the combination of small deviations in the readings due to

tidal effects and instrumental drift.
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The first step in reducing the meter readings to gravity

values was to correct for the tidal effects, The value of the

;-: tidal corrections is based on Goguel 4s (1954) formula:

C = P + N cos4(cos$ + sinS) + S coss (coss - sinS)

P, N, and S are obtained from tables published annually by the

European Association of Exploration Geophysicists3  Phi()is the

latitude of the observation point; P, N, and S vary with time,

The tables give a value for P for each day and for N and S for

each hour of solar (local) time,

To apply the corrections, the calculated values of tidal effects

H(in milligals) were normalized to an assigned zero value at the

time of the initial base station readings The normalized tidal

effect values were converted to equivalent meter units, and each

subsequent meter reading was adjusted to compensate for the

calculated tidal effect, Residual differences remaining between

the initial and final base station readings were a measure of

instrumental drift, This remaining small drift was adjusted

according to straight line interpolation relative to the time

between initial and final occupation of the base station,

After making the drift adjustment of a meter reading at a given

station, the remaining difference in readings between the base

and the station was multiplied by the meter calibration con-

stant to calculate the difference in gravity between the two

locations, The difference was added algebraically to the base

gravity value to determin, the "observed gravity" of the new

station,

- DS-3
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A variety of corrections or reductions are made to the observed I
gravity to derive values that are useful for geologic interire-

tation, The observed gravity represents the total gravitational

pull of the entire earth at the measurement stations The object-

ive of the reductions is to isolate that portion of the gravita-

tional pull that represents the crustal and near surface mater-

ialss The concept of the "Bouguer anomaly" is the basis for

these reductions. In very simple terms, the Bouguer anomaly is

the difference between the observed gravity and a theoretical

value of gravity calculated for an assumed homogeneous earth on

a surface called the geoids This surface approximates the sur- I
face of mean sea levels Because the earth is believed to be

homogeneous except for the upper mantle and crust, the Bouguer

anomaly is taken to be indicative of the way the crustal mater- -
ials differ from the assumed homogeneous models Lightweight
cu" r p

crustal materials produce negative Bouguer anomalies; heavy

materials produce positive Bouguer anomalies. 1

The reductions made to the observed gravity are made to com-

pensate for four geometrical effects:

1. Latitude effect j
2s Free-air effect

3s Bouguer effect I
4s Terrain effect

A fifth, the "Isostatic" effect (which considers the density I
distributions of large mountain ranges), was ignored because

it is negligible in this location,

T ATONL.DS-43
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The theoretical value at the geoid beneath a station was sub-

fracted from the observed gravity, The Gravity Formula for the
*OW

Geodetic Reference System, 1967 (GFGRS, 1967) was used to calcu-

2 late the theoretical gravity, The Formula for g in gals or

centimeters per second squared is:

Sg= 978.0318 (1+0.0053024 sin 2 -0.0000058 sin 2 20P gals,

where ( is the latitude in degrees

This step accounts for the latitude effect, which considers

both the spheroidal shape of the earth (the positive term) and

the centrifugal acceleration (the negative term)s

The free-air correction to the observed gravity accounts for the

geometric (Newtonian) effect of the station's being farther from

the center of mass of the earth than the geoid. This correction

considers no effect of local density and is positive in signs

The free-air correction was also used to calculate the free-air

anomaly, which was used to study the relationship between ob-

served gravity and elevation of the terrain, The free-air

anomaly is the observed gravity minus the free-air gravity. The

free-air gravity is the theoretical gravity minus the free-air

correction,

The Bouguer correction considers the contributions to the ob-

'served gravity of a slab (or stack of blabs) of "normal" density

beneath the point of observation, Normal practice, which is to

correct for a slab with a density of 2,67 g/cc was followed in

this study,

When the latitude, free-air and Bouguer corrections have

been made, the remaining gravity value is called the simple

uinvm. . DS-5
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Bouguer Anomaly* Most of this grav.ty represents the effect

of material beneath the station, but part of it may be due to

imperfections (terrain) in the top of the (upper) Bouguer slab

in locations away from the stations For this study, "terrain

corrections" were made where the terrain effects were on the

order of 091 milligals or greaters The Hammer Terrain Correction I

Chart (1) was used to calculate the terrain corrections Terrain

corrected Bouguer values are referred to as complete Bouguer

anomalies3  This completes the data reduction at the individual I
stationss 1
Complete bouguer values were posted on the base map and contoured

to represent the gravity "field", The Bouguer anomaly map shows

the combined effect of very near surface and deeper material

fluctuations, The objective of further field processing is to I
interpretatively define the portion of the Bouguer anomaly that J
can be ascribed to the presence of lightweight basin fill/sedimen-

tary bedrock material over the heavier crystalline basement rocks

forming the outcrops and presumably the basin floor,

INTERPRETIVE REDUCTION OF THE GRAVITY FIELD

One much used technique for achieving an interpretation is to ]
deduce a "regional trend" of Bouguer gravity, to subtract this

from the Bouguer Anomaly field, thus producing a "residual"

anomaly map, and then to compute the thickness of alluvium (depth J
to basement) on the basis of the principle that the residual

anomaly represents a gravity field whose source is the density J
contrast between alluvium and the higher density (2&67 grams per

DS -6
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cubic centimeter) used for the Bouguer reductions The tacit

assumption of the above procedure is that the "regional" field

(which is deduced from the observed data) is the portion of the

field produced by basement rocks& Since the interpretive

selection of the regional field is such a key step in the final

interpretation of the gravity data, this step was guided by more

than one procedure, The basic approach was to fit a second order

polynomial surface to the Bouguer values of the bedrock stations,

The results of this approach were evaluated by comparison to the

result of upward and downward continuation of the field, another

technique which can be used for regional/residual determination,

Continuation of the zravitv field

In Potential Theory, a field normal to a surface, regardless

.A_ of its actual source, may be considered as originating in an

areal distribution of mass on that surface, and if the field

strength is known the surface density of mass (grams per

square centimeter) can be calculated, The observed gravity

field at the surface of the earth approximately fulfills the

requirements of this theory: thus the observed (Bouguer

anomaly) field can be used to compute a surficial distribu-

tion of mass which would reproduce the field, and most

importantly, account for the gravity field anywhere above

the surface of observations On this basis, the Bouguer

anomaly field is readily "continued" to level surfaces above

the grounds

An important property of such "upward continuation" is that the

N
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resultant field (which can be represented by a contour map),

with increasing altitudes of continuation, changes more with

respect to shallow sources than it does with respect to deeper

sources. The anomalous parts of the field ascribed to shallow

density distributions tend to vanish as the continuation is
',f

carried upward whereas the field produced by deeper sources

changes only slightly, so that upward continuations produce

"regional"-type fields, Residual separations then can be made

for the purpose of "pin-pointing" shallow sources, The most

important objective of a sequence of upward continuations is the

role they play in expediting "downward continuations"

Downward continuation of the gravity field

Unlike the case of upward continuation, downward continuation

is not a closed analytic process. In terms of the calculus

the process requires the finding of the integrand in a double

(surface) integral when the value of the integral is known

("Solution of Integral Equations"). A typical attack on this

type of problem is through the invocation of Fourier Transforms

(into "frequency space") and their attendant problems. A more

easily implemented solution is provided by the use of a Taylor's

Series at each gravity observation point. The coefficients of

the series, applicable at the observation point, are evaluated by

fitting the series to a sequence of upward continuation levels

(including the ground surface value). The upward and downward

processes are especially amenable to computer-processing if the

randomly distributed station values are first projected onto

the "nodes" of a rectangular grid system (the nodes being ]-

DS -8Pu.mama]m
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corners of squares, and the grid-spacing being commensurate

with the station spacing), The nodal values are then entered

into computer processes, with the output returning as nodal

values which may then be displayed in map form either as plotted

numerical values or as contour lines, Conveniently the variable

used in the Taylor' Series is altitude (with reference to sea

level; algebraic sign negative for levels below sea level),

A significant property of downward continuation is that

anomalous parts of the field are "sharpened" as their

gravimetric sources are approached in a sequence of levels,

In theory the process becomes invalid at the level at which

a source is encountered, (The process is fundamentally

based on La Place's Equation in Free-Space; it is still

applicable in the presence of "uniform fields" such as are

produced by homogeneous slabs which may be encountered; it

fails upon encountering non-uniform sources, where the

more-difficult-to-evaluate-Poissons's Equation, involving

local density, is appropriate), Practically, downward

continuation into a source is very apparent in the mapped

field (whether a nodal plot of gravity values or a contour

map), The indicators are the appearance of excessive

gradients (unusually 'tight' contours) and oscillatory nodal

values (where adjacent nodes have alternating algebraic sign

and excessively large absolute values), Thus, a sequence of

downward continuations establishes a maximum depth of

an anomalous source. The maximum depth will not generally

occur at the same level in all parts of an area under study,

DS-9
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but after the field deteriorates in a particular part of the

- area there will be no further information on source depths

at a lower level in that part of the area; thus in the

downward continuation process the occurrence of a shallower

source may mask a deeper source which may have been followed

readily in other parts of a survey,

Estimation of relief, from the downward continued field,

If the field is continued to a level just above an anomalous

source, and a suitable density contrast can be assigned for I
the material above and below this interface, then the I
relative relief of the interface can be estimated by use of

the usual Bouguer slab formula, solving it for change

in thickness as a function of change in fields After the

relative relief is found, this can be arbitrarily adjusted

*... to approximate elevations of the interface known from other 3
sources, preferably by the addition of a constant to all of the

relief, I

Second Vertical Derivative of the Bouquer Anomaly. I

Once the Bouguer Anomaly field has been projected onto a uniform

grid system, the second vertical derivative (SVD) of the field at 3
nodes of the grid is readily computed. In accordance with La

Place's Equation in Free Space, the negative of the second

vertical derivative is equal to the sums of the second derivatives

in the x-direction and in the y-direction (ie., along the grid

line directions), The second vertical derivative is an indication

of the curvature of the Bouguer anomaly field. In particular,

DS- 10
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the zero-value of the SVD indicates the inflection in the field

as it changes from "concave-upward" (algebraically negative SVD)

to "convex-upward" (algebraically positive SVD),In a general way,

the zero SVD falls on tl-e tightest contours of the field, and

thus where contours are nearly parallel its location can be

established by eye, However, where contours diverge, converge,

or change direction this is not always so readily done; here the

computer process is indispensable,

A general method for interpretng a Bouguer anomaly field is to

set up source models, compute their fields, compare these withe
01 the actual field, change the model and its parameters (size,

shape, density contrast, etc,), One naturally looks for indices

or characteristics of the fields which will expedite the change

of models and their parameters, One use of the SVD is in the

capacity of such an index; the SVD of the model is compared with

the SVD of the Bouguer anomaly, The study of numerous simple

models indicates that the zero SVD tends to follow abrupt changes

in mass distribution; thus, the zero SVD contour line may be an

indicator of a line of faulting, the pinchout of a stratum,

truncation of a stratum at an unconformity or merely a marked

change in shape or in density of a geologic unit,

Nature of geolosic interpretations based on potential field data&

When the reader is evaluating the basin shape, he should keep in

mind that it is unlikely that an accurate dip of a steeply dipping

fault plane would be derived from a gravity interpretation,

especially when the observations are a mile (16 km) apart. The

DS-11
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nature of potential field observations is such that the effects of

many features are integrated into the observation; isolating an

estimation of the effect of a particular feature will generally be

approximate, If a residual field is used as the basis for geo-

logic modeling, it will have been influenced by the interpreter's

choice of a regional field, The calculation of the Bouguer Anomaly,

the precision of the field observations, the density contrast(s)

used in the modeling process, and the type of modeling used, will

also affect the appearance of the geologic structure shown, The J
normal expectation is that where very steep geologic features

occur, the dip (if the depth is reasonably correct) calculated by j
modeling gravity observations over the features will be less than

the actual dip, 
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D,6 DOWNHOLE SEISMIC VELOCITY SURVEYS

D a6 a1 EQUIPMENT

Downhole seismic velocity recordings were made using an SIE

Model RS-44 amplifier system and Model R6A oscillographic

recorder, The system is capable of recording up to 24 channels

of data on 6 inch (15,2 m) wide photo-sensitive, direct write

recording paper, Full width timing lines are impressed on the

record at ten millisecond intervals,

Mark Products Model L-1O-3D-SWC downhole geophone assembly was

used to detect the seismic wave arrivals in the boring, The

assembly contains three mutually perpendicular geophones with

natural frequency of 4#5 Hz, It is equipped with a leaf spring

which maintains contact with the boring (casing) wall,

The record format included six signal traces and a "time break"

trace, The amplified output of each of the three geophones was

displayed at two different gain settings, The time break trace

recorded the instant an electrical circuit was completed as the

energy was generated, The "switch" in the circuit was formed

by contact between a sledge hammer and a metallic surface which

was being struck,

Ds6,2 FIELD PROCEDURES

Downhole seismic travel times were obtained by mechanically

generating energy at the surface and recording the arrival of

the energy at a number of depths in a nearby boring, The hori-

zontal separation between the boring and the point of energy

DS-13
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generation was approximately 20 feet (6 m). The boring was I
cased with three inch (7s6 cm) diameter PVC pipes Cuttings and l

surficial materials were shoveled into the annulus between the

boring wall and the PVC in order to provide mechanical coupling,

The pipe was vibrated from side to side while filling the annulus

to minimize bridging of materials part way down.

To begin the downhole observations, the geophone assembly was l

placed at a depth of ten feet (3 m). Then three seismograms

(records) were obtained, Energy for the first record was gener-

ated by a sledge hammer blow downward on a metal plate lying flat

on the grounds This act generated a relatively strong compres-

sional waves

Energy for the second record was generated by a horizontal sledge

* -. hammer blow on the metal end plate at one end of a wooden beam lying

flat on the grounds The beam was oriented perpendicular to a line I
extending from its center to the boring& It was coupled to the

ground by having the wheels of a vehicle parked on its A hori-

zontal blow of this type produces shear wave energy, and re- ]
latively small compressional wave energy. I
Energy for the third recording was generated by striking a hori-

zontal blow against the metal end plate at the other end of the

wooden beam in order to produce shear waves with oscillatory

polarity opposite to that generated for the second record. s

DS-14 I
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*After these three records were obtained, the geophone assembly

was lowered ten feet (3 m) into the hole and three more records

were obtained in the above patterns This procedure was repeated

until the bottom of the boring (maximum of 490 feet, 149 m) was

reacheds

D,6s3 DATA REDUCTION

The records were analyzed to determine the travel time between

the impact and the arrival of the seismic waves at the geophone

assembly. The compressional waves usually appear as a rather

obvious excursion of the traces from their rest positions

Except when the geophones are at shallow depths, this arrival

is normally observed most readily on the trace(s) representing

the vertical geophone, The records obtained from the vertical

hammer blows are the primary source of compressional wave travel

time data,

.A

The arrival of the shear wave usually occurs while the traces are

still oscillating in the "wake" of the earlier arriving compres-

sional wave, The shear wave typically causes an increase in

amplitude on the trace and a lengthening of the recorded period,

but the instant it arrives may be partially obscured by the compres-

sional wave "noise", Since the shear wave is a polarized wave, the

traces from the horizontal geophones on two records made with

oppositely polarized energy (blows on opposite ends of the beam)

are compared to note the point of phase reversal in order to

identify the shear wave arrival,

The wave travel times are reduced according to the ratio of the

depth of the geophone in the boring and slant distance between

M, . -. DS-15
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the impact point and geophone, These reduced times are plotted

on a graph of travel time versus depths The velocity profile is

interpreted by fitting straight line segments through the points&

The velocity in a particular zone is indicated by the inverse

slope of the line segment through that zone (slope defined as

A time/A depth),

The seismic wave velocities and laboratory values for density of

the materials are used to calculate values for Poisson's Ratio

and dynamic elastic moduli using Fugro's computer program PMOD2s

The equations used are: 3
POISSON'S RATIO, j , (a dimensionless number)

Vp 2 - 2Vs
2

2 (Vp
2 - Vs2 ) I

SHEAR MODULUS, G , (in kN/m 2 )

G CDVs
2

YOUNG'S MODULUS, E, (in kN/m 2 )

E = 2 (1 + P )

BULK MODULUS, K, (in kN/m 2 )

K CD(Vp 2 - 4/3 V32)

Where: VP compressional wave velocity (meters per second)

V s = shear wave velocity (meters per second)

D = density (kilograms per cubic meter)

C = 1,0 x Io-3 (constant of units conversion)
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In cases where shear waves could not be identified by direct

examination of the seismograms, the shear wave velocity was com-

puted from the compressional wave velocity and the respective unit

weight of the material for interval being examined, The method

used is one published by the Birdwell Division of Seismo-

graph Service Corporation. This method uses an empirical formula

develpped from extensive tests on a variety of materials# The

formula used for calculation of the shear wave velocity is:

Vs VP 1 - 115 1 + 1 3/2
.. 3

el/D

Vs= shear wave velocity (units the same as V )

where: VP = compressional wave velocity in feet per

second or meters per second

D bulk density in grams per cubic centimeter

Calculations of dynamic moduli and Poisson's ratio which utilize

shear wave velocities computed by use of this formula are noted

in the texts Such computed values should be considered only as

rough approximations,
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